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Abstract of KR 20020022533 (A) 

PURPOSE: To realize a semiconductor device, 
enabling the flip-chip connection not needing the 
underfill. CONSTITUTION: The semiconductor 
device comprises a semiconductor element having a 
plurality of circuit electrodes and a circuit surface 
covered with a protective film, a stress relaxing layer 
which is formed on the protective film of the 
semiconductor element circuit surface with the 60 if rT) 
circuit electrodes exposed and made of a cured 
thermoplastic resin with slopes at the edges, a 
wiring layer of a plurality of wirings which are 
connected respectively to the circuit electrodes and 
electrically conductively laid from the circuit 
electrodes to desired spots on the stress relaxing 
layer via the edges of this layer, a surface protective 
film thereon and outer connection terminals. 
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□ |£L(- Ohag e||0|£7fl (H|^A| §o| gSlCHe ^E^fift 7I-5CU, H£|£!0|e 7|AT|HjoH °"Ch £Eff, 

£!f 7hX|X| &b ^Si Ah§Sfb S¥<H|fe SIIOI^LJ- SSFSDN fijff 7|*|*|°l 7 ^ ^ e CHIS §2| 8W*| 7|- 
SCH| o|6H 7|&tf S| ±Xf g^ft inftAia ^ °JC[t 2£ 7|X||£|<H flC*. 

iff, 5BH 7|#3<H|£ 5«J& 3!o| 7|xH£ioH flc*. 

shah sM^i Jle^E^o^ aa. 

^SO| Ol^HAl- tFb 7|#*| mi 



7| g^!^7| ^IsHAi S S^CHS ^F^Sfb 5JO|C|-. ^, & S$*r°\ SIS. S^O| bH^ 

EJ0^ M5LBfO| E|e Q ?H|tf #7\ fih£*fl 4:^o| 2|se2j MS.9f ^0i| ^7| S|S i 

SA|^ S§FS ^7^^! ^x|s ol^cHxf, ?jx|¥<HI 3AFS &§^3^, ^7| SIS S^SJ z^cHI 

g^E|0^ ZL S|S S^SS¥E| #7| &§h§o| ojjxl^l §«HAH %^ m$9i ififil ^Sffe 7H^X| £j7|*|o 
S ^^£|0H bHx|fE|b ^^°| bH^SS OffO^lfe bHt!§i!f. ^7| m$<H &&0\\M2\ ti^9\ Zf^oJ ± 

S°| 7H^# tfiAlH & h 7| bH<d32| I0§ HXfl- itf SS^4, &7| tge- ^^2| bH{dfi| zr^sj 4iS2j 7H^(M| 



£th e ^ss *r7i s^ichi jyoiAH, s§i #§f§2j saf ^i^chi ^asjfe ¥^¥<hi a 

?|2J ^7| bHdcHI S^^b ^S°S &ch 

oiofl cq-bk bHtisj ae§ xnr ^7} sue*. 

iff", t* £S£ ^7| S*N SV'O^i §2| &^§o| gg^gh o| 7 ^^ ^xisj g§ g £ Tm0 | b ||^j§ gy 

affl fiSQtl S^S- aH°J SJjl S£ Tmax o|^o S th§ ejsog. 

iff. S SfSS ^7| tf£3S| S*|CH| ? A '0Ui €h^§2| 35fff H7^ 4»*|o| g£ T mO| 350 6 C 0\#2.2. 

^§°S ffcK 

aff, e ae ^7i b>£*ii ajoun, &^§2i g^ff ^xisj soi t 9 7\ iso°c- 40 

o°c2| a^s 5# ^Sas ff cf. 



- s - 



aft, e #7| S-xlcHI ««1 ftSL§°J 3Shft 4&&A>&\ 200ppm/°C 0\ftg. 

?^€l 2# ^s°s fta. 

aft, e #71 fts*ii s*ioi jh<h/h, ft$§°i °f 35u m~ sr i5o M m ej 5e *§es ftch 

aft, t* 7| ft£*|| S-X|(H| &2hS£| gftfi- &7[±£ =£X|SAi *j<H£ #B|0|D|E, #S|0JD|E, 

SSI 0[D\E. 0|D|S, <H|^A|, Bllfe, SS| 0^ «W£ ^-^JEjO-) flb 5# ^S°5 ftcK 

aft, e #7| ftixll 5Tx|(H| ?joUi ±*KH| §£S MEsfESAH ¥7|sm a $jcH| 5f¥*lES 
ft 7 WES o|¥(Hx|fc ^SES ftcK 

aft, S #7| ft£*l| S"x|o| uH4d$ofl oioUH, *M£ £JE Wkdofl cH«t)AHfe, uflid #7| &st$£| «i 
*I¥S gstssj S^l ^£ft 2§ sf§ES tfcf. 

aft, e ^se #7i fta*ii s-xi<hi flow, uDdse #7i s^i ^ths°i s^chi 32 as sf§Es 

¥^£Jb 2^ ^SES ftc*. 



aft S *^2| SIS. £Ro| HH<aEjoH ME°fo| i|m S s|S"S^ £b ±K*k, #7| 4:A|-°| s| S 

e°j Misf #<hi ^71 sis £R§ iSAi^ §^£|e ft si aoi gs. Tg7f i5o°c~ 4oo°c°j ssiei ssm ^*|S 

0|¥<>-M <*<X|¥<H| SAH ££ft §^ ftS^, 7| SIS S^Sj zm<H| S^£|(H ZL SIS S^ES^EH #7| ^ 

&si-ssi sw¥3 saw #§fs°i iefil atfe n±.m\ S7|^es easKH uHxitib ^si uh^es oi 

¥<Hx|b b||{d§4, 7| §^ ftSte°| £gOflA-|o| ^^o| HH^Jo| z^o| 71)^ if A|?=j #7| tiW§2\ ifi 

§ z|**ft iffl S±oW, 7| ^^sj dHtjsj y A^9\ ±S°| 7H4:0fl QlT^o^ ^^th fii|¥ BxH 
^H|*ho^ Tigfi 5# ^SES ^fe tt£E*« 5T*|0|cK 



SE&, S ^SS 4T7| tf£*l| »*|# 71 tf£*fl S*N Wk\9\ 9\¥ 9^ S|S 7I5KHI S^cHI str» 
ESMi, =L SIS 7|fi<H| ^S^o^ 2§ ^SES sfb S*l 613 ¥£*|o|cK 
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j*, 3 dH^§ «^ SSCHIAH g£!£J ?flO|Oj ^EHOilAiSj H||/Hgo| # 7 | gH^ 3t"SCH|AHO| ^^2J 

2| Z|-2|-2J ±S2J 7H4iS ingA|^ iEfi MESfES E|^sfb SESt SS^, ^7| *W|0|IlH ^E|)<H|AH iggf 
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B^S ae«FcH eh£*ll 3x|l <yb aE^ §S§ ?>b ^SES ^b ^£*|| xfli ^^o|cK 



aft. ^7| e>a*fl &x|s| 7:fl£ S^cHI ^(Hah, uHt!§ ^jHN ^et £e ^et E 
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aft, e ^71 tf£*n s-xiEj ^12 y^oi §^ ^§ ssoiiah, <y7^^ ^1 mioi^M ^o\\ mi 
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Oltf &m &0| #7| ¥£<>fl [[fee, g^ ^IISSAH, <g7l±% 4x| A|j£ft ^gfo^, 7^ 

g UK, g*l|7h £|cH ol-^a. eJiHcHl «^a|£] St ¥M£i #x|(trM)fFb 2o| 7[^mi o. a 

¥£j 3! *|-g 

0|6f, ft ^ScH| [tfft 4lA|o| ^E|)cH| cH*M £g# ST£*W Wtiat. a. fig ae<X| SioW, g%J ¥£fe 

ft LfEfum a! 71 toieoii §^£ife ^si- mttei ate 2¥7^ a& tjTii ^shah wsj ^ ti \ 

ft C^s 7|| Sf«CK 

¥<d, e ^§<H| ftg. ¥£<H| DH^oH BE c*. &*lb flow BflS iWM ftJft£l<H fl|£E| 

x|ff, o|sKH|AHfe t|7i| t\7\ mM, a £!¥ft ^ft«KH WW. fi iofl ft ^S<H| nje S*I(13)S| 
¥ft &eaft £A|tfcf. 

eha*ii sis7> «ioiiH(9)fe #s.m nz. 3 sow swfc $s\ ass^ aioiihsah., c^7H°i ya*ii 

7 4 tt£E*ll £*l(13)oflb &¥0fe bH=(S|£ 3^; 7)0| ^^SjoH flch o| ^¥Qfe nH£(7)b $BI|«2| BhE*0 S*l 
(13)<H| S,'0Ui QFP(Quad Flat Package)g£| nH7|x|<H| ^fcttf 3¥CH| 3 2fO|oH g^ S^SfO^ m|7| 
*|£1 Sl¥ B^ShSj £gg tit!*F7| SISHAH ^gjEU flcK ^£^1 SIS.7I- 5T*I(13)S| 
tt¥Dfe nH^SI 5 - £H; 7) # 3! c^7H°| Bh£*(7|- 9I|0N(9)S 3*1(13)3. S&tt S 

&¥(24) 5! a Ai|fi|^ji M£BK8)°S &cf. o| ££^(8)6 ¥fll 1- 10p m S£2J ¥7| xHSS. 

o|¥o^|b S£ **l Eh^, AS #7| ¥7| ^<ys|°l ^¥<H| #7| xH^s. 0|¥o*x|fe * 7| a<2Mt Htr^S 
A^g5^Jl &!cK o| *tfBfft Ah§sfe S¥, & h 7| ^7|st(40)& xH^ft A^S^fe ^o| d^sj^cK e 41 

A|(H|CH|AH M5l^(8)S| ff7|BK40)°S/H HHT5|» ^HSS oflAl^e, SJ-^^ «B|0|D| = , tf!^A|#2.¥ 

ft7| AUS 0|5^°J ^&B|^ AfSS ^ Oilft MS, ¥7|5t(41)°£Aiir SiNO^ SiO AJSfl- ^ 9te. 



4^7|st(40)e ¥7|ar(4l)£| 7H°| Sftol S^!£|o* «y<H£ ¥tf«m, £ I70fl £A|S uhsf ffol gr 

¥0ls nH^(Sj^^; 7)°| 5^0| ^^CH|^ ^^E|0-| oioH£ ¥&SU, i 180fl £A|£I a-0| ¥7|Qt(41) 
5^o| ojo)o| ^^7^1^ %£S\Q] 9AL-\£[SL ¥»«H^. 0|S^ a-0| ff7W(40)S| ^<^g M±Qt(8)fi| 

Ul¥ S^ofl o)^ ?||oHH(9)o| So| A^2^£|o^ ^5 SScHIaHoj tH^golM- ic^ A|o| §o| gcn|Ai ^B|eH5! 

cK a, e ^|A|o|o||AHfe gT¥D|& nH=(7) Stfsj o^q^oie tf¥D|ft nHE(7)S| &¥<HW 2J0I 7He| imm^x|oj <g 

<M# 7h£|7|Jl 2JCK fi, £ 17 SJ £ 180flAife gT¥Dfe IK)H(7) ^^H£| ^7|9t(40)8 ^^«Jofl S££J<H 

7H7H°| II|^H0^c^ zm ^Uth ^^ol| S^^oiE ¥^^ch. ?f-1°£u cH|# IS £ 1921- ^£ ^^o| § 

CK £ 17 UjX| £ 19 §2| Ofc ^EH# Ahg#X|fe ^7| ^7|^(40)CH| A|-§fte ^?:|o| g||g Q|o| y) 

¥ Seq, a! #7| S*I(13)S| 4iAF &tt#(H ISthcK oi7|AH ^tFfe 4iXF <^ aW y 
£xfl 5, h x|s.°| sfgoll o|S(| ±x[ lH¥S| 7H7H2I ^e|m ^(S?Hx|^Ej)(H| (HIMxl 5T«j2| g^ 7 |. 

7-iu 7fb|7|ji aia. 



#7| M2.a^(8) ^(H|fe ft ^|A|0fl(H| tt£ ¥^l 35- 150m m°| &SFS(5)^ ^ej^oS S^tH^. g^ 

5)2j sj- ¥flte Sh£*fl Afols, gM &*«2| B^ft, tf£*B 4iX|- ¥ZHI gcH|£ ojS^i flcH ^Jft^oa.^ 

eSt 4 s ttXlff, °Jt^-j£S AFgiEJb ^A|- ¥7flb PPH 150- 750m mS.AH, B}E*|| ^XH2f Zl i^Ofl S^£J 

b g=M es^fi 5 . oi¥o^ib u^imiir a^s Ai^aioid hk aae- g^ &^§(5)2i ^ ¥^b 

10- 200|j m7h HUTSjSUl, cH^ HHI-siSWIb 35- 150p mBfe 5§ ^2t7| nHgofl, ft ^S«HI Cfl-ft ^A|o1|<H|AHb 
°r ¥7fll HfloflAH g£^S!ch o| &§F$(5)£J ¥fllb tfa«l rfc^fii ¥W|(H| qjshoi ef i/20oi|AH 1/5 S 
a°l ¥^l|ofl g^ &tf§(5)£| 5T ¥flW 35p mficl- ^ohxie, tlsffe g'M &S^ft ^7F °in, 



§ z 4 ft»S(5)2j Bf 150m -doUH ¥JH*|xlB S^j £h^§(5) x^o| 7^ In &ifc LH^ §<M BI£cH| *l|o| 
JHfil «o| gtf<M itf SSofl/Hsi C!m o^feTolU- bHtf g£ §S g(H|AH<>| gggj gnm §0| tf««F7| £|7fl e| 



ne|j>, ft 4JA|<H|<H| dft §^ ft»«(5)S tt£«0 $flo|iH(9)Md Oft sfft Bti <HI# #g £Jft(20°C SES 
ffcl-jofl flow 0.IGPa~10 GPaSj &g 7||4*# #b ^xlxHS,. gaffi- SJ7teg ^*I*H£<H| s|«t<H «g&d.o| 
Eflfil £b ft§FSO|E^ 4!5|gflfe 5T*IS 33tt &\ &!d. <§, O.IGPaS ilEb 

*I«2I §^ ft§h§2| 9*. BhE*l a xhx«oj g^g A|A|f>b 2o| ft&8H*| BhE*fl S*|£AH AhStT UHCHI 

0| ^S£|X| Stir CUL ^b ft*JW it^7| £|d. £H3, 10GPal iUFfi ih-y ^|^o| gf^Sg Ah§^e, 

ft§h§(5) Wo\ 7^|n °!b U)^ nH g oil Wo\m\ Sol tif 3SoWoi £!m o-Rtfold bH-id 

§s soflAisi tH^u ftxfggoi ^s^i tin c-wi *oibw sfe gnmo\ &m aid. 



SESh. ft ^A|(H|(H| dft §^ ftSF«(5)S| 3«A|¥b 3AH 2n a!JL, a £3 ?dH(^U)fe 5- 30% S£0|Ch 5%# 

sjEb g/^sj m¥ so-w ^ <y§ ^ aid-. <hi© ®3 ?un 3%ai gARow 

100m ^7| ¥i§HA-1b 3mm7|- yb ^ 7HB|7h HasHX^ <3J!x|¥« 7-|o| 7mm7|- £|A| go 

« ^jtffc °i- ^zhi# ^ swi ad. &e, saroi 3o%« g?, tieichi aioiAHb ft am &xiet, y- 

CHS dH-id ^^A|oj| §ft*h A<a HbHB|A|# ^ oh^ fl^^oi id. ES 5||A|^e o| ±% di e ^o| 

SSoflAHfii i^All^ oh5!o| aioi ^"fifi- 7|^ £b 7|£o| fflfi«HSd. SEtf SA^ol ft 3^ofe ^ sg 5. 

47|- ^S«Fo^ n %'x|^(H| §^o| a§s|-<M n S4SAH ?«a|¥<H|ah ah uHtlg aHd(4)S| Btio| tt««F7| ^H^|A|b 

33oi ddd, yHd ^sofl ^^a- jl&o\ ^2.m\t 7 2^?\ aid. 



£ 121 S*. §^ £hSf§(5)2| ?5x|SJf e| 500m m°J 7HB|(H|Ai 50m m2| ^ ¥^I|S £|<H 2J7I PJ|ft<H| S3 ^p-HH 
b 10% S£0|d. 

ft ^A|(HN Sjgj. ftS^S(5)2| JEBJoJ fiq, (HIM nH^(3)M S^Sf7| § §°| £*||S 

AHuHdS uil4d(4)0£ ^¥ola nHE(7)a» S^il ^£7h °ld. ^, AUbH^S dH^d(4)ft § §2| ExflM 
2|cH SIjI, U^olfe nH£(SlSS^; 7)2F #M ft^«(5) iB2| SI^M §2| fi|¥ S^^7| fl& S^. 

one g& #k mi=(3)i aid. 

SEfi- ^= nHE(3) ^Nb BH=(3)2| ^SH tfx|«F7| flfi 3E3(2)S cHSL #d. BHE*I S*I(13)2J JLfflft 

i mi£(3) ai d^7H2i e.^i7h ?iio|hh(9)i ^ ?, h *i(i3)s se-tt c«2j a&¥(24)# xflsjem a 
BM4BK6)2£s^ aid. 

itf 6) M2.S|"(8) 5! §^ ftSFS(5)§ ft5j§| S#P.SM| UgsKH &|7| DflftOfl, Bf£«l 4i^7|- ggg 

fl|o|nH(9)oj 5^o S «Ej M2.s|-(8) 5! ftSh§(5)0| etB|§Fb 5# ?> h x|sfoi &e.M2\ %t[% of7|^b 
Olft §2| 0|goj gjoj^A|£ S^H" ^ °!d. £E», M2.st(8), §^ ft§Fg(5), ifi M2.s|(6)ft S¥ d S&¥(2 
4)Md *£|*H a!7| OlIftcHI, S*|(13)# 20 ftSltt anon ^4 K £lb %|0| &d. 

M5.st(6)°sAHb S7I ?>b 4s 4=ai Ansm ^ aid. 

n«e# sa7^ ai7i anecHi ^Hsei 201 aur^^xi^, out #e aaxis g°j ns^E ei±H<Hi q§ 

G XHSS A^«KH eiiHa «at«FcHB^ ¥^§fd. 7|d, ?H@! 21 §2i ?|7^ say^SS Sejsf# S^th ^cH| 

asei^ziBjiii =saii^« Mg^oi (His aixiAMi s^si-o^ nHeiysi-n oi aiAi^M miBs Ai-gsfoi #7i ^<asr 

ft (HIS 7|-3, 5|| A I AM. efBlEhb 7H*j ^SfS^HB^ #d. 
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o|eH«j- xflSSAH, e tfA|ofl<HWfc 7 S£ AHSft M&% 4 JUfiU, n § £|*i£! 2ft £ 7H oflA|^S (1) aHS 

£AH Ol-aU Oflj^Al #5| 0|D|= ^X|, (2) 2>'HA1|e £l±|| A||SSAH ftB| OFD|c o|D|= ^ 

X|, #S| 0|D|JE= ^x|, (3) gSfg AHSSAH Eg E.B\0\% gjEFeJ *X|, ft£| 0|0|J= ^X| §0| flCh 99 

g AflS(HI CH«J<H ?*fl*l££ (H|A|«fe, ^^heJ £9£ ^*l xHssaH =He 7|£ Alls §S(H|Ai MB 
Elb #3 a|A|^Mi4 ga|A|M 7|£S| SB ?HbH«HI AF§£jb 99 £ #B| o|o|cg 0 | ifi M£e|(6)£SAH 
bUT^sMI AfftgcK gsfg aflssA-fe oflft ftg saai(^)S| 5L£u|^ YM §o| *4%m. 

e e ^A|cHi(HiAHfe #Dj eiixi^ms a^°*ck 

E&. as nHE(3) #<H|b 9*1(1 3) ft SIS 7 IB 9o)| U9A|7|7| W B=(1)7|- «gflC}. 0| B=(1) 

b aHSS ^&efb 5!0| Ueh^old-. o=|7|AH «=(1)7|- 2J¥ EW3. Sch 



E 20j|b £ 10QAH EA|ff ttE* S-«l(13)7^ 9|0|b| 9<H| £1^*|°S. ^^£jO^ flfc 9E«ft, £|EHb £*Wfe S=( 

1)1 «GES EAWficf. E 2011 2MAH 8H§jos L+^y ¥*|7|- iB M5.st(6)£J ftcj ai*kiJSO|cK E&, 

SWft(5)0| 9ft ffl?H 99£££ «g£|ol ^EHS Sg£|<H 2!jL, ^ tt£*ll 9*1(13) °l AK>|<HJfc 9 y 
E*fl 9*l(13)» MSIS CH2J o=|#¥7| JElfe SB¥(24)7|- £*Htfch o=|#¥b o|« ftej iB MS:^(6)a| B¥<HW 
10- 100m m SEOfl *|*|^b 5JO| UHfaWch 10p m SEMd- Sf°0 9 9*l» *B|* Oflofl ggft 
7| <N*|X|fc g®0| aii, yp|S 100m m «£MG JEJS ttE*ll 4:X|SAi MB 7hfe» #2. S*|0| ItetW. C[f 
EfAH, 9*1(13)21 ^ft tr^m 0^¥fif M5:S(6) °| S 6JA|(N|<H|AHc 10~ 100m m SE<H| 

fl*|A|?|te 50| $#*\W. E, AH HHdS HHd(4)£| Sfgoflb EA|E|x|b aStSLF S^Dfe ^H£(7)7^ s 
aH&ck 



o|2l- ao| g ^S(H| [£Fe tfE*0 5» h *ls| ^eoj ttF5^ i ^g(5)0| *H HH^d§ uH<d(4)4 fl|o|iH(9) A|-o|o| 5 
AH§|-7| ciflSoil, yE*ll 13) 7t sis 7|ff(U) ^ofl S^EJo^ a5o| gsra- coicHi 1 ) 7^ ^b ilofl s|& 2H^ 

ft ^^A|7|b 5JO| 7Hs«Hach 0| CIHSCHI 0| fihExfl 9*1(1 3) ft E 21 (HI £A|ff UhfiK tfO| $|S 7|&(14)CH| &AHS|- 

chei-e ejcittft ^Ait^i s»ji ^sft es»Ai7ife 501 7^8H5ia. e&, §^ &sfs(5)s sa^i ^ 

jl &!7| ttHb(H| xH HUdg uHd(4) oj £S«H| ft®! 9§¥S £jb HHtf ^^¥b ^a|^x| gtb^K 



** UAlOflOfl SJ(HAHo| y£xfl 3*1(13) S| 7|£ SSS| ^^|ft ?<HS ^Jg&Cf. 

E 3ft 3^*1-0^ X||1 g^OllAi Afl3 §S77FA|#, E 4ft §fi^O^ Xl|4 gS<H|AH A||6 gSft, E 5ft 3i^O^ X)|7 
OflAH Afl9 SSft «3ffC|-. iff #7| E<3S E¥ S 4!A|0fl(H| B>E*J 9*1(13) °J effl ^7| ^E^, 

^¥^ft *ft& &BES SjoH &!cK 
AH1 §S: 



fiJ¥ tt^Dlfe nnc {7 )7| £££|CH °Jb ttE«|7|- ?|o|iH(9)o|| cHctlAib BhE^I 9*1(13) SI- § 
SS°S All^cK g. -feJAlcNIcMlAH AtftS BhE*ll 9*|(HWb fiJ¥ nH^o| xH^e g!-¥D|feo|x|Bf, 2J¥ 
nH^ b So|cHEhE ¥9^cK ^ 4JA|cH|oflAHb £J¥ S^°SAH 2|o|o-| gg# A|g^x| at7| nHEoil, 2j¥ 
BHs.71- S£J g^oll tf««F7| 4H§ SS£ gxflft i£=isr S£7F g^7| W§o\c[. £|¥ 2H^7|- ftfij 2^(Hlb bH{d 
SJ S7| A^ft XN9£ 4 2J7| njlgofl, y£«| ±X[2\ 27| »9o|& &S<H|AHE Hhaswch 



A^2 SS: 



_ q _ 



U2<*l tt£W, M±oft8)# ®£t&. M5.ef(8)S ¥7| *H£t 4§§K>=| y£*H xflZE gS<H|AH2j ^ 3§S<>W 
o|o| §g£fe 3¥£ ft* E£h, ¥7| ads #ofl ^7| *H£§ A^sK>=| g^sKH S^fhb 8¥£ flcK g 4JA| 

SI SEH(H| ?MM£ tt£*H SS<H|AH2J *jg£(H|AH ggfj *HS£. o|¥<Hx|fe SHBI-. (HIM CVDg § 
£i Sgtf S^ite, EllMBl- Ofl^A| £(H| o|5||AH oi^SR^, oH§°| ^§af°£ o|^<Hx|fe 

tfofl 4*7| AUsej £££ SB| 0|D| = S ££«W Oil fjtf, %%%2.£.>M 6 M m 3E°| M£Sj-(8)e 
SgsKa 2,'cK o|<H| njEF, QElMW «£S fl|o|iH(9) &ofl M£ef(8)o| Sg§ch e £JA|cH|<H|AHfc a±^(8)s| s|- 
6p m t^xieh, zi 9T ¥flfe SHg Eh£^| 4:AFo| g=ofl c^tH, n 1~ 10p m 3E7|- S 
CK SE £ 20ii EA|SU fcfe £<3 M5.^(6)3|- Q^7^|S #71^(40)8 ¥7|9f(41) °| 7H2| <§£0| §££|(H 

fl(H£ £ 17 ~E 190fl £A|S tySt tfO| ff^nfe s|£(7)S| E&0| £fc gqoflB- «gSl<H £«H£. 

UStcK ¥7| AHSE^os 0|¥<Hx|te aeoK8)S| er ¥fll2| S^lfe 3m m 2£ 0|^S He*. SE&, & 4JA|ofloi| 

AH AfSfl- SE| 0|D| = O|S|0fl£ SB| tfjS^S, #S| A|#££g, ftB| 7|fe9. B|£^nt3 5£ 4§ 

& ^ £ 17°| (b), £ 18 °l (b) S! E 19fe S^(10)S U^ycK 



D)|0|^MS SB| 0|D|c XHS, H|0|AEg o| 7 ^ §5| 0 |D|c ^Sl §^ flS*«(5)S] §£ <HI3 7H^CH| <£JiH 
0|(H| CO-Sh M4Sf(8)^<H| M ^A|0«<H| o|*h g^ £-38(5)01 10 - 200m m S£(UHr5|8|-7«fe 35- 150m m S£)°| 

*|4SS: 

S7| E^oll Afgs>7| fl& ^a^(«H|S Cr ^4 Cu 0|¥oHxfe)(i6)§ #o| g^tfos 

& ^<H| uiKd°| ^flie!(l7)S i£EI|x|^ES AF§§^ S^t^K 

o| asaf(i6) SJ uHdsl ^ n«e(i7)# AfS«F<M S7| £g§ ^^oi ^ bH>d§ dHd(4) a? iH£(3)fi| 
S&cK g£<H| m-shAH ^7| teg tf-MS-asMI xH HHtlg bH^d(4)# ^§ &cK 

iEa|A|^M£ Ol^O-Wrr UH^jSl ^ nN€i(17> S3 S7| aS^(16)# OflfJ *H&|(H| °|SH «|7j&^. 

73I7 SS: 

biixi^ms A^gg^o^ aa MieKe)# neu, oi n&g m%w nn^(3)o| iecH i ^ 

*l|8 §S: 

S= njjc(3) ^o)| s^A2f Sfo| SfeTMe &^l^o=| 7|<a&oSMj g= H|£(3)cH| ay-M^ a^^oi S 

«|95S: 

e^E*^|7^ S^S ?l|0|nH(9)2j ^B¥(24)l fflOW ChO|^| 7|#0fl S|«f| ^BSS^AH £ 21 (HI £A|*h tdhSl- 7 JO\, Si 

S7|&(14)0fl $ &x|(13) 7h #££1*1 m. 
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o|*K 7| *l|3g3oflAH *!83Sftx|<Hj OltfcH cK 



«I3«S<HI dSKH =m*\og. tfStto. t* UA|0fl<H| 21ft. ge| #s«(5)e 10-200p m S£(dhg-5|*Mlfe 3 
5~150p m S£)S| B| ^9|£ fflfi^ ej4Htto£M| fjg«|-£q t^Ch £J±i|0fl D^a(30)SAi 

b = E!m bH-id&cHI cHtf SfeT nflol^M ei4H goflAi Afgsfe £J±H£ D^as* ?£°| 5f Afgg- ^ flch of 

* §0, £ 6011 £A|& ti[9i a-0| Ml &gA-||o| ^g^K stencil; 25) ii *x| A|E( 2 6)S 7||XH8tcH = B||°J(27)0fl S 
*T& ^eHSI ofllT o\±a.* Afgtf 4 s Wet. eJAIg o^H(30) °l me 7R¥(28)b 50 M m 3£b £J4H*ofl H0|^ 

E7|- HHX|7| [flgOfl, OH Ofl#£ £ S.^ £S *W**£* SH£ gCK £ 7<H| £A|ff ^0| tt||0|^M 

oj4H§ D^H(30)S* tf£*W ^o|nH(9) oj nHfjg SH£ tfEH<HW U*rA|?U, a tfEH&UH, ^?|x|(s 

queegee; 32) 7|- >iit!!4!(25) 0[§?ro£AM, Dflti 7H?^(28)M «|0|^E(31)S. ga*Ka, 3. D^H 

(30) g tf£*|7h'S«S «|0|H(9)(H| CUM ^CHSjos. #£A|?Jo^M, °I*HS tffe ?dSj^ fltfCh £, 
00 1 AH tfSfe 9flO|EH(9)fi|- ojiig Dte3L(30) S| BK=A| LRg ftj7fl Shb 5!* S|D|«fe 2£ 

ohjck 9|o|iH(9) 4Mb o|a| MS.^(8)0| ¥S*l££ S££]<H Sl7| ttH^<H|, a flofl eJ^H Q^a(30)# LRo| 8 

n U*rA|:?|b 2£ flgtf SW7\ aHeo|cK £ i|A|OW|AHb 9l|0|lH(9)£|- fcjiflg D^H(30) ak>|°| ZRo| o- 
100p m ££°| ejdil I?j££ eWWSlcK a £|ofl£, X-m eji«§ 01-^3(30) 2J ^f|K|CJ S^llnllOl^e 

(31) s n *, *02 ^fi^is ei^g p^a°i me 7H^^(28)i sa*u £& (Hesi mioi^m# si^e- 

CK a eimg D^H(30)g Bf£*|7|- 9|o|nj(9)0| cH*K*| #0|s|o S #£A|7|b £l±»|#fc|£ £ 8 

(HI £A|*h dl-21- ^01 D^(30)» fl|0|lt|(9)«H| PI^O^ tfCH^oS 4T6A|?J DJ|, ^5J°S tf6A|^£ ¥tf«m. 
^CH^o S ^ARS ££S g^Ol^AH ^6A|^£ #CK 3ARg ffosAH, SJ4« Q|->iH(30)7F 9|0|ffi|(9)S 
YEH ^B|^ S^o| ^ zfol ?flO|E^U)(HW £|7| t|CK £E£h, eJi« 0^3(30) fe «l 0|tt|(9) 2J ^Eh<H| 

AH Ef0"£ tTSIlAH &E|£J0-| LF7f^| & ^B|7h *tf S«|X|7| & 4|*S| tf£*« 5T*|7h 

^^CHIAH ^«Hx|7i| sJoHl ^# »^eo|Al£ ^BlsDSct. g^ff eJiH7|# Afg^cH 9|o|s{(9)o| 

£S ejitim 3?cH|b efoi^o^ d^h&s| o|e^£ 6TSJ*Fe! #ct. ofl# Stf, e 

^A|cHi(HiAHb loom ewi^a isi d^h&si oie^o) WJL *<x\ hsrhsi bah* ««Fflct. 



0|<H. 1H|0|AE H||EH(33)0| ojiH £iS tf£*|7|- 90O|S|(9)« 5. h ia|0|MLf 7ffl£| &74|^o S 

7^fl-osAH d||o|ae n(||d(33)0| %$tkoi ^ &§^S(5)0| ^^llct. 



o=|7|AH A^ste a!b §^ &ftft(5)S| S^S xHSb d||o|ae^ § S | o|n|=aAH, a±of(8) tfofl e!iH £iS * 

<M| 7\W2.g.m 4 ?A»Ct. SEff. 0| 3H|0|^e^ § B | o|0|£fe gg) o|D|=Sj S?*H( precursor)^ SDH SS n 

^<H| ffB| o|D|=s| o|± ijxhs ol^ow SJcK □mxFSAHb ^*II^Sb «3 «J^3o| 1- 2p m S 

£0|H, aicH «jxjgo| ef io M m7F JEJb «J£(ttJt) Mil $>b «W» AJg^ttcj. S ^A|ofl<H| AfgiEJn Wb 

SB| 0|D| = 2| S^^lb S^SfB £E| 0|D| = 2| 0\± £%l £|7| dH^all HflOl^E^ #£| 0|0|E7* S§h 

Olollte ^S^sj ^Hs^ oi^oHxlb eiJti- &»*(5)0| Q#m\ BQ. t* ^A|oi|(H|AHb 

XHSSAH #B| 0|D|£§ AhSSf^Xleh, #B| 0|D|E 0|<2jCH| 0^|£ O|0|£ CH|^Ej|s 0 |D|c ^X\, OflEfla o|D|£ 
^7C|, ^B|5 ^X|, 0[3.^ #B| Ofl^E||e ^X|, 0|ft§ y^th ^X| §g AFS^b 5£ 7^^Cf. ftB| 0|0|E 

0|<2jo| ^ X |# A^«fb S^<H|b 4 h 7| SB| o|D|£ ojxh itfojl ^S^!(ffi?gft)t ¥oi^b xHBIl 4JAISF7HU, 
^7| sal o|d|e n\± %m%2\ mm V#s\^ ^o\\ 5o| Hh»5|«icK 



^7| ^r*\ g, o|o|= atTS 5Tb ^x|, ofl# fie 1B| o|d|=, o^|= o|q|=, 0\\±£\\eL 0|0|=, (HlEfls o|0| 
= §(H|AHb 0|D|= Sffofl 2|& SJjIS- eisjo^. <a 7|7j|^ e^, o^lfi §S iS(H|AHo| ^£ §(H| floiLf n 

121-SAH, u|{d# m £S STJet S^&^oj t!iijS^7F wMScK <HI1 g0, §2) 2 g x{Blg ^Sfb £ 

S SE!^ td^l^ ^ ?M. 4IBI2 ^X|Lh 0F31 ^A|, gSl O^EflS ^x|, 0^|= 0|D|E, CH|^E||e 0 |D| 
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= , <H|Ej|s 0|D|c § 0|D|E att OlfilSl ¥£0| 2Jfe 4=A|2J S¥, H 7|7( 2f?J HoWU 7^ 

StiOlU 7^ §CH|AH ftSlff 2¥?l" SICK CHU gB, £B| Ofl^Efl* 0|0| = ^X|(H|AHfe tttf^aS SB| 0|D|E 

M^E 2$ £E?|- #7| o}|goi| *|§^7| tl^K ft ^A|2J £eHcH| fl<HA|fe o|£ § (HI AH 7\?A, <y 7|7fl 

£t ft51°£ Sff«KH o|S ^A|# ¥«gsKH AfgtfCh 



miol^ms CBI o|o|= {§(H| ssl o|o|c u \±. gjxn ftttA|*jo£^ xns2| ^ S^l £J7| ctHgcHI, 

VliHmi flcHth m|o|^M(3l)M AtSff 4 5UcK 

□l£ SjsjSI HH1T§ 5S»2SM|, al|0|^M(31)2| x|7|^MSsj(thixotropic) *|<Htt ^ 2,^| £|7| OH£(H|, 

SE°I £«a|- 3Efr»°SJH, eJ4« 7H>d^ ^ fc|cK E&, S*| &»«(5)S| SA^E# 2E 7^tf 

I*. 

ft ^A|(H|<H|Ai u^5|fi- nflo|^E( 31 ) o| x|7|^ES5) £|£SE7llS AhS#<H fifS£ S|£^ 1 r pm <H|AH.oj 
fiESh 2|S<£ 10rpm CH|Aio| £E°| U |s¥EH ^ff, ±fl x|7|±JL£5| ^Q|>. 7 (. 2 .o~3.0°| Sflofl &ir 5J0| 
5|«W. x|7|^M^^ £l9|^Oi| gE °|£^0| LfEH4fe m|0|AMS| S¥, x|7|4:E S q ej'51|>^7h 2.0~3.0°l 



t 

i £j±H£!- mioi^m^ #bi oid|c§ 7i-«a gs^ ^.chi^ e gcni eai^ &oi, $ooihh(9) saf¥(35) a! ® 

•I &¥(36)S 0|¥<Hx|fe &e Stft 5>fe S^ &§FS(5)0| ggSCh 0|2|- tfO| eJi«<H| Sj«(| &S}$(5)& 

W, §^ #§h$(5) °l ^x|¥^¥e| 200- 1000m mfc! 5 cH| gsr ¥ft(34) o| gxHsffe 3¥?l- °!fecH|, o| SS- ¥ft 
(34) oj a! £*Ho| ^°oj| cHsilAHfe mioi^m^ SB| o|d|=s| ss«FtHi4, eJiHofl cue- Z|g 



a, o| S^ai ei4«<H| tfB- ztS iSSSAlfe (Hltf Dl - — H ¥711, ^¥|a-| ^Hxl ADS, ^|A| ^flxltf, & 

*bi ^e, ej±H aisi flioiiHsi se. gsi #e §§§ s ^ aicf. 

^■7| 18S- ¥ft(34)2| *0|L+ «|0-|fe #7| 21H\ 2E?H(H| o|«(jAH ST^«T ^ a!X|Eh, Zl ^fi| ^Io^^osah, M 

*B|-(8)S| ¥5 SSOfl o|?h &SE S. 1 ^. CHU E 36<H| EA|*h ti[% ^0| M^.9t(8)S| #7|S(40) 2J 

t miE(7)S| BH-01I& ffS^B. ^7|§(40) ^¥cH| ¥ft£| &tFS(5)f a»A|7|fe 2£ soma. 

Eff. E 10fl EA|# HW a-0| §^ &^§(5)CH| «S ¥ft(34)t S^ff- S¥<Hfe bHid(4)o| ^^ ¥ft 

# 47|- ftOi 0|(H| Hl-Bh <g|SS §<H| oJ£ ga^g S^*f7| 4H§ ?^7|- E\0] dHd(4)2j &"4dS Ml^ ^ 

&SM5(5)£l «3 ¥^|CH| qfefol i|pj 2f 25m m, HHf5j«F7|fe 7~ 12m m SE£| *o|M §>b S 

S" ¥ft(34) 0| 50| H^S|«H^. 



0| SE°I SaoiSFS, Dl-^a ei±H(30)cHI °\m §ftS| 7\£*W. oilfi ScH o| ?HS¥(34)S Bh30| 10m mfil 

7^^^, SS¥(34)°| tfifil SOlfe (2x 3.14x 10m m)/2=31.4M m7^ E|0^ bH^(4) 2| §§^0| 
HS¥ 1 7HCHI CH8W 31.4m m- 10m m= 21.4m m, S^ €*Sfg(5)S| »^<H| 17|«| S?-Oi|fe 42.8m m7|- H 

cK o|«2|- o| bHd(4)cH| S^¥S am 4 s j«7| meof, bH^ SI S 1 ^ ^ff¥cM| st§sFfe §^o| fi^siui. 



E, «T7| SSr¥( 34)21 4:2 ¥^lfe SN &§fS(5)2j ¥711 SJ &^!#, tfE*H 4iAK13)2| A^|s, tfE«l ^xh°| 
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±U\ EH IWItffc SIS 7|tf(14)2| ^£x| 2foh£j. ^ gy A|S3||0|tiS£¥E| 0||§ # 

0, e ^A|CH|(H|Aife- 4iXK13)S| CH4S0|e LmmS §U, 4^(13)21- 0|M iMSfe 7|ff(14) 

SI 4d«S- ^NItSI *W 15 ppmTC, Bh£E*l ±*K13)S| 7|& if*H UA||£- §*f#S| ON/OFFOfl SJSHAH ^7lb £| 

ai #m -fidMi 2oo£s si-e, 7ie assoi a 4-g #3011*121 Ah§o S aHd^7h iioi n eretre 15 

(ppm/°C)x L/2 (mm)x 200(°C) = 0.001 5* LmmS. gcK CttBW, #7| g#¥(34)CH| £^£1^ §£l!0|fe 0.002* 
Lmm SH Stf^c^jl «zW«cK £ ^A|<H|<H|Aife #7| 7«tf ss^El «5T¥(34)# §^£1 5A|-A| 
?i a SS" ¥^S| £0|fe #§F§(5)2| £3 qjSKM L/2000mm~ l/500mm SES| g^tHI go-WE* 



afjCll, £J±H£ QllOl^eg ^7C(7h ?*|*|o£fe $-£f\£ UhSf tfO| tt7^g 4**|S| 9*. 7HJ, 3S*SJ!# UK, 

^H|7|- 5tf«M| S40H a^a eimofl SISKH tf«A|fl S£¥M(34)SJ ffx|(*rM)*tte 2o| 7^*Hxi a 33^, 
3 flofl UH^(4)(H| g^^Mt SgsKH dH^(4)0| S&sfe 2§ gxisfe 2o| 7fe«Hxfe 2S ^<H| s| 

°4°S. Vim miOl^M^ ^x\7[ ti\9\ &0|, ggStti ^*|£] 3^,7^, SStttft OH, #7| ^X|7h §§^0=1 

3SWfc &7flS D^H CJU|<H| SJ^ gJ-^A|Ll BS¥M(34)0| ggEjCH fflcHfl ttfBlfc g»0| fc!<H ZL 34, =L 

«H| g^sfe dHd(4) cH| gsf¥£# S^sFfc- 50| SSaHScK 



Sag- S®j &§F§(5)S| Bf ^|7f 1S|S| °J±fl at 7 ^ a9 j. s ^^£j X | stS oHofe °]*H Si AHssj ggj-g ^S| 
eWttfiSMl ££S| or £S ^ flch CHIM se, H^M ££E 30- 40%S| B||0|^E(31)5 65 
p m°l «IS o^ai ^SS 3*. 2SISJ e!iH^ 3S*fi| or ¥^I|SAH ar 50p mm ^ m. £E& **l, SIS 7| 
&(14)cH S*l(13)« a^fUg GH<H| 2H^o| Sg£|7| 7H±cH| uH*l£ioH oife ^=(1)(H| PlcHAHir SH©^ 

fe 7H±sj §^ &^§(5)<Hie> shs^o^ ^ ^this ^a^i it°smi, sh^si g§e m. on AsH-Mfe 

<HI# MS. B|0|^MS SBI 0|0|cg tf£X|7|- 9|0|IH(9) #0% C||^ 12|«H2j £l^(H|Ai AJgff 

ullt nl-^a* ^^S|«| e!±H# «FC #cK n\2 ^^osah, S^o| gg^7| 44§ gssj bhs o|-eHcHj jyoi 

AHSJ MSS(8)S| ?2E« i^^oSMi S®l &ShS(5)Sj ¥^^°£ ^£E ?M. Oflfi SB. M^sf(8) 

SI 8H? S=(1)S| o|-BHcH|AHb ¥7|a|E.^S o|¥o-|x|b ¥7|§(41)S o. £|S| ^^cHlAHfe ¥ 

7|sf #71 mfgo^. x^^ei &*«(5)2i ^ h 7i a^si ohsH<HiAife #7i§sj ests ¥ 

t ^7F o'cK 



5E, e>HA| £S|§(5) §CH| 0|g|^# 7|g Bfife Hj!, Dlgl^fi IHIOI^M §(H| g^A|7|X| S^OflSE Ci±fl 

cHI Baff iWffsl SB^4jo| STMEIS #cK cFff, Ql^ SJ^# miol^s gcH| ^^a|7|a| S^cHIb eiiflcHI 

C|§2£ 7v||4 SSCHI tW=| ?xfl^o^ ^g*hcK S ^A|S| £E||CH|Alfe AH UHdS HHd(4)§ S7| ££g2|- ^7| Lj 

^Sj 2SS£ ^Sicf. SE, AH HHdg dHt!(4)SJ ^= ^H£(3)S^ ggSHE ¥0-. 0^7|Ai^ §4 u|^# £^ £! 



S7| Egf £A|^7| flfi- e^a|(l6)t y-£*H 4|o|n| sifcofl S^^cf. 0^7|AHfe g*to|L4, ^£J8H 
CVD MSSffe 5o| 7hfe*WEK MSS(8) §y §^ &SFS(5)4S| ^ ^nH^# 5Js £ 

«ffflc*. ^^o] S^BISAH, eg nHH(7)# AH dH^dS bHd(4) £*I^S| Aho|oj «TM8f7| ?|sHAH >inHE| ofl 
Hi SeFS^^. S ^A|CN|(H|AHSJ ^HHEMo^AHb a(75p m~0.1p m S£)/Cu(0.2p m~0.5p m SE)Sj c\^Q\^ 

s^acf. <M7|ah.sj asj 7i^e zi ^r^cHi wmt cusf §^ &^s(5) e^si *rM^b 5°sah, a st 

¥fllte o|ga| a*fi ^^ISFb s|aH&o| uws|«4. CrSj aj- ^^pj ^tH^-IaIS £sf a|^o| gcH^o^ 5:go| 
a^^cU sffe g7H| s|ofl M3:g(8)0|U §s| »SfS(5)f S"A|2hoi| ^nH&l ?3dHU|cH| ^^jsu JKHIMaI 
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b (HIS S3 ^iHNSl £2, CrS| afil g<H| S|s||AHE tfS*MEh CMS 4101 0.5^ m o|cK he, & 4JA|S] ^eH 

<HW Afg& Cr HT CH&Joq Ti^O|U|- Ti/RSj", W g£S£ CH^tf «r fl^. tHS, gS| of §g(H|AH 

^SFb S7| § Eg a] S7| Ljfl Set «*H8t nH<HI ES a|S| at &s.7t gtgft}x| 8tb £|±£h°l at *J7W 
a^5jS}cN, E3 2 *H5|SAH ?!S|b tiMW £<H|a|s| sts| &£1^E ne^oi a| ^fll fttfsW °tb &t ^| 

m astw. ^EjEi gsi sj- aaoi^os ¥swi s# a*, <hi# ip mi yb § ¥#iisi g^oiib ±n\ 
e\ Aia-oi go^ ^ £«oi xmn}3 ^b eai 2|<hi * §s<hiai aiAwt s^at(i6) si <his *mai<hi s-aizh 

si (HISS nit * SaM a gsfSAH ah dHtfg Wlti(4)s| ak>|= oflgoi Hfich flltfsste 1 M m s| as^t* 
oflgsfe S^olte HH-fcjE £J^ 1 M m, 2p mS| o|$o| tfg&cK ^JaH|sJ 4Stf(H|A-1b aSafsl (HIS SSO| ttg 
Sfx| &E^ 2bH (HlSsfb 50| %mx\JL 1 M mS| afiafg oflSWfc. S^oflb UHdO| 5|jm§ 

E AK>| = (HIS5J7II SCK AK>|£ (H|SO| o|s* tfo| =Nx|E, dHti xiSfol ?Hx|7-|lK gg& *UW7| *|*|X|7HU S|-0^ 

HH-id £feS| #9<H|AH gXllft ^^A|7|7| £JC|. CO-EI-AH, ^Ej §S| 9| ^Jflfe QjEf £|cH 1(J mS @cK 



c|-g©3. iSB|ia£D2| 7|^# A|-g#<H AH tflltJg W)<d(4)Sj ^ ^#(17)1 eilxl^Ef- A>g^o=| ggtfcK 
E 4§s| B£ Lf^yj g^ &§F§(5) s| 3!x|¥oWs| a|x|^E oj of gAffflif OflAH #EH L+S S||A|AM(H| S|«H, 

££2} uIJIL^oh *miScK o| nHg(H| SH#E* «tM«*7| ^sHAHb MWe|m« a?o| uHt*i*H}. aixl^E^Ai, 

Bl|A|^E» A^tf 3^, E 4§S| M-^yi &SFg(5)S| ?SX|^S| ^A^ ^¥CH|AHfe a|X|^E Bf ^| 
n gfO|-A|7| tfjl, gAFe ^¥<H|AHfe SflAl^E S| ^|7|- ^7H*|A|7| 4HS ^§0| 2,'Ch. QA^ ^¥SF £A^ 

^¥(H|AH at ^7l|7h cFfi SHADES §^ kS§T, §^ S^T 22°^. nHEiyfF7| ^Aib as L^ 1 " o^E7h S£ 
SHSCK yy^as, at ^flM cH^ o^Eb jla|e|m« H% ^ 5)|x|amm^e M|7hE|M§ a|x| 

kd7| ttHSOfl, S 4|A|(H|CH|Aib U|7^E|MSSJ <5t|^ a|A|^E§ AhgS^CK E. US AFg^b S¥ 

<Hlb 3A^ ^SNAHSI at°|*K^M)b !t£!*hx| ST7I m°\\ U|7Fe|m^o|E ix|E|u^o|e Afg 7fe*x\m, 
3A^¥b ui^Sff ^a^¥Ej E?t£|?fl 5E|oH §s ^o|7^ go^, o| S^<H|e lH|7Fe|m^# 4§^«a ^ 

^oi < yo^x|b 501 ach ^sf§( 5 )oj ^xi^si gA^7^ s g^u mbis ^^oi affl- eg aixi^B§ Afs^fe 
s^tHfe ui7hE|M^oi m\ um*\m. 



& 4JA|(H|CH|Aib E 100fl EA|£ Uf-2f §"0| 0|^H(21)S|- a|X|^E( 2 2)7F ^t[Oi °J^(H| 20) S §tb ^ 
SJSJ ^S7|# Atg«Fa^. & h 7| E^7|(H|AHS| S||^ *^|b E^S D^H(21)S!f a|X|^E(22)7F ^«t*h g^Ofl fif 

10m m o|5Wck ^Bl^sj 41^ aj*<H s|«Ffl, in§ 0^3(21) §h¥s| 2-^(20)4 «H^§Fb bHd ^s| ^?)|b S1<H| 

EAifl- uhsi- sol si«d-. e, ii gsi ate in^7isi sti-TiiM- i^. aixi^E o| as, aixi^m ^ ^ hh^j 

^/uHdL^si H|g<H| cq-eh m&Q. 



£1<H| g-Ej-yj aai-fe uH-id ^/hH^L^s) b|7|- i.osi S^sj 2to|ch 
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O : *H<#7} 

X : sj)^i:7} 



£ 118 SMFCIIfe DH^(7)2fo| Sj*¥(23)Sfr g£ BH = (3)7|- Xfl HH*jg «H^(4) ££ S<£f£|<H °|£ £A|ff 

5Jo|cK ft ft|A|£| «EHoflAH A^tf it* S*|s| S^oilb JLlfil S3£J it* o^Hfil ^¥£| ZR8 §^ W*(5) 
21 ¥fl|cH| 7-|o| PISSfjl ai7| oUgoil ofl# §g §^ SSFS(5)fi| ¥fl|7|- 60 M m o|fi uHti°| 25u mflW «H# 
7|-fe«H^. tfSW, iJ^^doj U ||>H 3^ 2 5[i m°£ 8H, £fc S*l4dS| UHid 40m mS *HH UH<d(4)g sr 

4£ fcW. d5.^2J bHd£ 25u mS *M a iJ±td2) £J¥S S7|| Sffc 2£ 7^«H*. 



SE, £ 12<H|fe &§h§(5)°| SAM!* ¥50MS| *n bHdS «t4d(4)S SfCHSfO^ £A|#Ch tffcfi- kJl-Sf tfo| 

&§FS(5) °| 2!*l¥ StfoM a|x|^m or ^|7F ME^jsMI £|cH a|7| deol, n gqofl/H fc!#¥^o| U^7| 
& 3«0| 2,'«Cf. £ 130flfe 4Wl£ §^ &#§(5)°| S5x| ¥M<H|Ai S#¥^0| tfgfljl £A|tfch & 

^A|oj ^Et|cH|Ai^ o| cH*H# flsH S^o| ^cN^fe 2 s 7HtitrsSM| «H2W«ch 

Mc|- ^*||54os oflAWE, dH-id nHlj S^S £ 14L+ £ 15<H| £A|# u|-sj- ^o| gg^fc 5 5s| »*|o|cK 

£ 14fe nHc^oj g^(23)£¥Ej §^ &S|-§(5)oj «e^X| bHid £<g t> £ 15b 

m#£o\ US! gq #§FS(5)fi] ¥£&£! uH-fd s^| & UeHJIjI 2{ch a. o|5 £ 14 5! £ 15<H| 
BloWsi uDd ^ &ai-S(5)fi| ¥fll£l- jekhi £A|& *H# 5£t asthq-. c[B «Ha«lasAi 



D^aBoflAi aS0| £|S^7| lOi^CHI, ^ 0^3(21) £J SJoll ZR(20)0| ^Aljffe 5<H| 7ie!«KH *\$ 
U nHlJ S°J£ ^Sf7h ^-yjSffe 3^71- ? A 'IIK 0| ^^oj SflgSjo^Ai (1) £*7|£| *ST7^| tfS, (2) a|A|>iEO| u 
IL'S^ 7HST. (3) BflXl^M S| nE|m|0|3 Stj ^SSK (4) CfB £^ §^ & 4 s ?.'CK Jt»7|S| ^^7l|o| g^ofl p| 

§fo^ ?*iioiis em- ge, NAx|7^ o.oooi oi^- 0.2 oisf ©i ±%7m Ms^t & ^ sjck o^iah e cmi oii s- 

^^l Btll. gA|, #Soj ssAI|^*S| siS^Tfl atr&oSAH, n||tjo| sh^^, S^£l ^7^ 
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^ &M{5)S\ 2*l¥fc ?flo|s)(9)Si- §3 &ShS(5)S| ^S*|°| i\o\o\\ o|«H ^7|b B^o| gg«F7| 4HE 
4fs| ^§o| SJo 2£i ge| &§t§(5) 21 2At¥<H|AH dHdt S"SSAH BtiS £4*1^3. gfxW ^ aid. a, 
SA| £E HH-Jde §^ K7|S IT fififc ftjjl, <NH Sfi £ 160| £A|*I- &o| S£!/a*l4d(4b) 3f 4J£2(4a)<H| 
A-i uH££| *t «F¥ £^ «fcHBh£ Wd. o| 3¥, S7I32! jIBWB! «IB!-^fiSfe Sx|<d(4b)l 23L 
2(4a)Md£ S^l *tb 5Jo| um-5|«H^. 



t!$.id{4a)m *M 3?, o|ofl CO-BI- bHdo| £b SEo| S7ISKH jL^ §*t A|ofl o|*|7i| ^7| aflgol 
d. ycHS, 2£!/Qx|*H(4b)# ^7i| tffc 22! agfoi ttSflcjji Stb 7|cHfi- 4 s 2J7| nHE<H| H*|E^ bUt^ 
sfd. uj-BhA-i, £A|& uhffif tfol, £J£§ HH2(4a)(H| q|S(|AHfe g^o| ggstb ¥Eeh# ^ ?lsm «35 

x| S7i| «■ n^HS SU, Hb HH2(4b)<H| cNSHA-lb 3At¥# S*l §tb 5JO| HHf5| 

sfd. §^ £§h§(5)0| ^^sjoH ate «&¥<* OWWfc ufltiai SIT g«S :hb=|sM £J£ uH^J 
(4a)# 7fe^| «m aid-, deh o|2E tt£*ll ±421 n uH2 =HU<H| o|sh a aflntd s&itf £!£7t aid. oil 

© sb, tf£*o ±xtd ^ uHdoiis tfaxieh aa.er(8) °j ¥fl# saiste! un^(4)ai x^oti g £471- ai7i 

nHEofl #§t§(5) o| «g£|<M jyx| ate Se¥oflAH t!i uHt!(4a)# S7j| stx| gtff ^ &!b S^oflb ss.at( 
8)S ¥9711 SSstb 5Jo| d^sistd. ?*l|£|o£fc U ||<h 10% §otA|?|b s^oflb M±^(8)2J at ^v\\s. «t 

10% S£ S0iA|7|b 50| dUtSJ^d. fffl, §^ &§FS(5)2| «T¥ ®&¥(36)<M|Ai2| uHd £J2.t! S§TMd£ 
£«ie^ HHd ttEOi SISHAH gtbd. ^, Si nH=(3)£| L^°S S^A|7|b HH-td 7H^, S= nH = (3)2j ^S, 
tJH-£d S^! §Soi|AHo| wx\ SSJ£, go^¥et ^ ff**(5)S| ^¥ «&¥(36)(H|-MS| bH^d #&*\7\ =?■ 

«HSd. UBflM Lf^Ultf, Si H||^(3)S| yz|0| 0.5 mmO\JL, 5|SO|300p m. nHE. AhO|<H| 37H UH 

2(4) § 21b S^Oflb (500- 300)/(3x 2- 1) = 40 SSBtb ^0| Sd. 0| 7fltf ^2fS¥N, & ^A|(H|Oj|AHb 
UH2 ^/UH{dL^=40M m Staid. 



cf§°S «|5 SS<H| Ojsfo^ ¥*fl^°£ ^S&d. & ^A|o||o||AHb^ § £3 ^ Ah§«to^ § £JA|Sf 

aid. S7i § £ge nw sm m, ^ahi, s-^khi ojth aiis, ^ahi# 32^(16) » e^cni 
s^sm ei§ &*^b sfi# sr^cHi 4iAWMd. 



TII^SHAH. 27| MS £3# «&d. SE, 27| ull £g aofl t^IB tt^Tlofl s|fl- ^All, fttf <HI s|& AIIS, 
^AIH Sste 8T±e!- atSSJ S7| Ml £3 atf oj 7) S90 | o^^ g S £ =o e ^^ (16) o o q(Hj a 

^sm Lifl&t sm<Hi s^«to^ ^ttaid. & ^ahhichiah unrsie- S7i da 5^1, #§°t he ^ 

<XW£ Ahg 7^ctDi, 2fM ^^|(H|At£ £jnt£! ^7j|Oj|At£ f£Lj, g 4lA|<H|(H|Atb 2H=^im £g a|o| 

U)¥ g^o| s|S a^7t £j£s £S i^j^cHlAH ^^aid. -antti^S £3 «l Sbo| 2fM^3f aluictfa i 

7tej did7t fifa- gsH£i7i asroi aidi §hb ^ss aixief m «i<H«t7i ^d. <uv_m 

2.S. met §^o| 7W7| 4H^| etM ^Q7i| £gg- S^oflb aF6Jo| $^b n|sf §^(ej& S^) tDlboll BH2S<H| 5«a 
o| flSSol ScH&doi tfb ^So| aid. £ ^A|oi|(H|AHb 2|e^ s AtS«taix|^, ^nt£|^# At§stb 3¥ 
E 2fE2f Atgof-b 3¥E, S7W|(E|a^ §^ «4xflxfl)a| g^. aj fe£, £^ <gj£, £3^ E£°l ^¥11 

?tf7| HI DISI 4)A|SU dA| SShe #d. E ^A|0j|<H|AHb 0|^# *&Z\ WOffiOi BJ- 10 M m 

o|Sto||A)b HH2CHI 5°J0| #m*\ Stb n|E| ^cH| 4JA|*taid. 



H, £3 at §^E umfil 3^ as uHSr^ofl tffi- x|isj «msAH, *#stb Stf «ftf©s| S5fg ^x^7| 

$\mM, x-m^n n\om ^H7t aid. at §^oi n<H& z.vm\M £3tte, £3 date ^s^ej oia- s 

ES §^l(eutectoid)5|-^| Sd. Sffl, 0.001- 0.05%# ?t^§fb afoj egff ^s UHtTesi It^g 

oi feoi-ad. Md ?xfl^o S un?re 111, 220, 200, 31121 ##§21 ttTipi- 50% oi^as get. 
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« 



♦ 



£J7W1! £3°1 st ¥tflb n *S| £3<H|AH AfgSfb S^Sl §#M- B|#£? 5! 5T*|S| IS 

£ SeH)(HI °|sh asecf. TWaafc Btf Eiis^M- ug- ^b|a|<hi ^£sjb fltfa} gasl ^g§o| 

<H|3 *js|ft #°aM| Diet geftf 3SBt(i6)f HHtW. 



SSI tHIScHIb ES^, £T^BI*I oil S °i| gs| §= 7 | jyxieh, ft ^A|o||<H|AHfe j*tfatfe&4ft ?^S2 £ tffe 
<H|S«a|S Afg^<tfch oflS A|tfo| io£ o|tfo|x| ^lioH7h e&*H1 #SoiMb *E|3Weh M¥ ZJ A| 

a- <hiss o\m 5M§ y<H/n <Hiss*b 2 &b s^cnib ak>ie chi^oi ^x|7-iu aia7i- so^q-n si- 

HS ¥ft£| <H|S<H|b ft 4|A|ofl<H|AHb SUM- (HM fftfS ?^g£S *Fb (HIS«I€ A*S«H8cK £E, #7| 

£!7| u|g Eg stb 5SST(16)S| cH|SA|o| <H|S Ellxl^maAHS. 7fe«m &!ch ftEM, Ni£|- Cu, Ni2t Cr°l (HIS 
tie|H|# &tf«fcH o|S«|s| gft, <H|S agttB #ch 



(Hl# ft(H, ?*t£|o3. ^^e, £2j oflSA|(HI AhS^b »tf (HISMKHlA-ffe if^o] ST^ifb SJcH 50% 0| 

#, HWS|*Wlfe 15% o|s|-£ B-cK o|(HI [tfE|, NiCHI cHsfo^ 10HH S£SI (HIS fcj^HlS CuS oflStt ^7* RJCK 

clSfiS 17 SScHWb as. nH£(3) 5=' S&¥(24) SI a ?fle.K>| 7«?ft M£Sf(6)! 7^|^«HAH 

¥S*H 4JA||ToaAH a* nHE.¥(3)ofl ^a|^^[:K o=|7|A-ib M±e|-(6)aaAi a|x|^M# 

Af§*KM 0|S Bhf£*ll &*I(13)S| se<H| s.zft ^(H| tt4fS°aAH nHfdS Sgfl-cK SE, #cH Ellxl^m 2|o|£ 
^S-^ #B| o|a|cL| £|i||§ gel o|D|£ gs| xnsM Afg«F(H JLBi M^^(6)g ^-y^b 5£ 7hfe*H:K 



Ol^HF ^8 7HS°aM|, iffl M5.sk 6)8 1 HHd§ HH4J(4). &»»(5). M^er(8) S>ll 
SCK o| CUIgcHI M^af(6)g 1 bHdS HH<d(4), §^ &Sh«( 5) . Mj£ef(8)0| AR^! ^^CH| 2|sh tfa, ^El, 
¥^§|-b «lx|tt- ^ &!CK a^.et(6)(H| Af-gsfe lacHIb o|sHB 4|g M2.e|-osAHo| ^^o| 2?£J7| nH 
b<H|, ^g(20°c S£a *hcF) ¥3<H|AH£| 4!S"0| ^oi£ 3% o|^ ^ssho^, io%l safsfb nf& 5Tb 
xHaej 5Jo| dht^j^cK ^^E^ t!^o| 3%S S£b iao| 3?<Hib 1s &74|(H|aho| o^eH7Fa| iaAli^, mi?|x|aA| 

^gA|^ ofloj {Hfts, 7|7|cH| AfSsFji alb S3 SMA-joi Zf5 §^o|l} §^ §<H| o|*H i^ofl 

o| Stf^sF7| <N£ S?To| aio| i|§ M5gaaAHo| 7 |feo| oj^^ %\®go\ tfclia nfB^^ol io%# 
asHI-H ^b ^^!2| ^^^b ^7| ttHgcHI ft ^A|cH|S 4!A|^b c||cH| °!oHAH ^£ho| gxllb 8Jx| 

Eh, %jy-^aab ch*Bs ^& 200% oisfej 5jo| u|-i-5|«FcK ef& ij§-o| 200%§ aai-^fe xHsb u)ia^o|Lf 

Ul*g etHlAl BcH^lb g^7^ MO^SCK UJ-EI-AH, MCI- HH|-5|^7||b 4& t!S" 100% 0W2\ x||S# A^g5|■b 5o| 



SIS M5.aT(6)cH|b ^§2fo| fc!fi|^ STMSFb cfft 7fe£ fl^Scf. dJ-EFA-), M5St(6)S| ^af «S 

Aii^b xl|a7^ §>b as^ ^b 2i?7F sasw g 4JAi<HicHiAHb ss^ #a^si ^stu s 

SUL ?*||s|os oflAl^B, (1) QEH9\ b£?1l§°a o|¥o^7;|b 9§f #a^°| *HS. (2) SIS b£cH|AH 
s| SSF A|^o| gs| ^ s g 4, acf. ¥*nqoa 7|xn^e, =EI|A^ itjcHI tftfi- gJ«t^ 



ol&UHlAi 1S SS^X|(H|Ai £ 20 S! £ 2<H| £A|& bf^ ^o| S^Dfe n||c(7)a¥B| ^ HH=(3)77hX|oj 

xH HH-tHg dH^(4) 5! Ss n||c(3)7h «|o|iH(9) ^r<HI S^Scf. 
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* ft 

cf§°S Km SStHlAHfe <sy M H"AH 3*121- E|#S^S1 Mg^oi aif ^^£hcK 



■S^M olgtfESAM as n||E(3) 3<H| ±£^o| fi^fij- gygS SW. #7| SyMSA-lfe y 

SB|£] SfefMt Ah§*fe 2o| HW«I*W. o| tdi, «SlfefMe **t^2| S^^cHI o|«H ««. nHH tfofl ?JA|s uSScK 
Btf*o| tAH^! 1HE*I| *flo|s|t e|#S¥S<H| ^°J£o£aH ayiS- °J& §g£|ai, a * cW jWWtfaSMI, £ 
1 CH| £A|ff as bHE(3)0| S^fl- aS(1)S fie*. =L S\o\\E. eJ±H7|l AJ8*M <3y iHIOl^mg as n(|=(3) 3<H| 

ej4H es§u ois ei#s^si°smi a=(i)s ggs^ aich. (HuHti- tfaoie ay- ahs^ ^g >h 

ejtt t aioH. a AigcHiAH a|3<H| g^sm flte ^y xhspj oi¥gfi afsa ^ jych 7|e|-, >gy xHSfc &S£|7|fe 

as xhsm mitre- Hgfw s^a- as# afssk^e #ck 



0|3, A)|1 §SCH|AH *||9 337*X|2| gg^ 7-|tJ°SM1, E 1 0fl £A|£ €N «W*(5)« t^WjI, SEtf *IS 33^ 

S AH uH{dS uHd(4)0| ^^£|CN cH?l| AH bHd(4)°l EgcHfe #^o| S#£|fe M¥7|- S*H*W atfe 
3*I(13)S 4lt!tt- 4 s 2M. SEff, 3££ tfo|, ^aa 2J±H §2| 2Ji« 7|#§ Ahg^o^, ktoW E3 

7i£§ A^*ffe oj ajoi sr ^7i- ¥#i£ s^sei §^ &^g(5)# me s^ir *7i> aia. a &$$(5)s 
ah mids uHd(4)^ ss#7i fls afss ^unr ^ &ick 



tf 4|A|0fl<H| flag, ojmgg 4|A|8}*I Sti, tf£«0 3*1(13)1- #U £| S^tf 3¥<Hl£ ehJ5E*J| 3*1(13) £| S^r 

oi tnieofl e 4iA|oj|(Hi ccFs@, e^6 S7i ^ischi &!<hah ec-iss a^^xi at #n si a^oi 7^«h^, S7i 

«IS2| ?\ 7 4% MIME 5J0| 7^bHScK 

S&, ejcHS^ ^a|§Ft;| at7| QH^oHl, 3*1(1 3) SI *U?m 7^SHSCK ^. SIS 7|&ofl a^fi- 3*1(1 
3)71- fterSftl y£*il 3*1(13)1 SIS. 7IS3CHIAH Wmoi 2|S 7|fi# AH^§Ffe 50| 7F^SHA^, 0|5)CH| o]SH 

AH£ *m Q7| Aflgo) x^ff 



0I3CHW ft ^®<H| CCl-e nH7|A|(y£*(| 3*1) ( 1 3) CHlAfe £ 21 (HI £A|e UhSF ^0| SIS 7|&(14)°S2| S 

as(i)°i s^chi &ti-§(5)# &m ¥as sio-i sin, as(i)«Hi 3§sft ^ a»(i>si «i¥<hi/h 

%^ &SIS(5)°S S9£l^l ScK a*, £ ^g<HI t^e 3*1(1 3) fe A|fB||o|ti ^ScH| fiJ«H. H§^o| a 
S(1) oj 3^^<H| ggsRz 5# S«l«|7fl & flo| 8*4 S§S°J as ^¥tH|Ai 5ja^|o|ji 5E*h 5:g^o S g^s 
&Sh^ 4= ?it 5J0|c|-. o|sj Sfo| ^gcHI C£FB nH?|A|( 3*l) A^ph ¥a^| 3 

°Jg§h7| ^SHAH, §^ g#S(5)2| ATIS ZE^CH|£ 4!A|S^Cf. ^, ^A|CH|(H| C^g ff»S(5)S| *HSfe 

?HCH§ ^A|2| HlilShOi e«S0| A^EjOi ?JOi ZL 14SAH SS(1)0fl 3§SHr ^ #°j^7|| &^A|?| ^ &! 

t^. o| g^ &§FS(5)(H| u^sifi- AHS2I ^S<H|AH 0.1-10.0 GPa SE°J 50| bW5|«jx|ff, °M*ie! g 

SI o|n|c gsHMcfe E^*o| yg 5o| CH^ UWS|«F4. EE, °Jtt*|£! °jcHS ^a|o| ih^ss °JBh^2J #5| o| 
□IE. Si|-gMcF£ acK §^ &SFS(5)S AHS2J &«*o| 0.1 GPa# gj^ S£S a|l|-xM| 3£ S^oilb 
S7| S^fil ^o|i4 37| &£M 3*|2J 7|^ A|*i§ fyfl- miofl dl|{d ¥Mo| ejg£|7| 4H^a^ Bi! §s| gxlpF 

& ^e=|7h 5E^. &SFg(5) oj &^#0|10.0 G# £i^«|-0^ ?-|*|e gfifl- §^ S.a!|■7^ °J(HX|X| gfOK 

37| e>E*ll 3*1(1 3) 1 7|&(14)(H| H-AHfJIt 2^2J ^JSJ^OI X^lf <g^S=|7|- ?jcK 



iff. e ^§(H| nHJ eh£*l 3*MAfe 37|& ui-fih nH7|A| ¥SU xHS #^£| oj^^ 7 | fl8HA1> ^ x) g 
gSS| ^AiOflH o=|&| 7hx| g£|m 8H ^stcj-. ^ t 3^tf o|, & ^]A|oi|oiM£ All bH^JS S^^7| ScHI § 
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» 



*4 &a-«(5)« Sg- g»A|fit*. a 33h g*| &SIS(5)S ggfi- aflofe uHd(4) §y g=(l)fe o|*] ££^7| s 

SI tfB*0| 7|#E tfEflfi fc|<H #^ #§|§(5) °£S| U|¥ S^fiJ **|0| SfoK *X| Lj* 8®|0fl 7|2J& g=S| «j« 



e ^A|oi|ofl [[fg §^ &3S(5) s| amsj -yAioiiofl C8«KH ?*I|S|°. 
A-fe CF§S| £2(H| o||A|sffe uh2f &o|. <87\±g xH££ 13 *HS£ ! 
tt£*ll 3*1(1 3) of cfl& g£ Mom MM &B£|«ch 



No 


-§-3 $Wf^ ?fls. 


2:$. 






1 




-5 5°C/ 


45 


> 1 0 0 0 


2 




1 2 5°C 


45 


>1 000 


3 


1 




20 


1 00 


4 


WA 13 V & 





20 


>1 000 



*fr 1 * 91 ^[ 

*2 :olc1« ^B- 



o| £2£¥EH & ^ Wfe ul-21- tfo| §=M &S|£(5) o| ftjai, EjD|i!# A|gSfX| &8 ^3 ^E«0||A-fc £7| EMIcHW 
tf&*l Sf?o| gf^«|-fe(No. 3) 5)<H) u|«f<H SI &SF§(5)0| flfc S^(No. 1 S! 2)<H|fe 2jcHfio| S;!cHe|£ 

AllSeU jycK o| £*|£ £^§o| gin, BDHHol SeH(No. 4)S| §£f|cH, *j^r d3|g S# 

oisFfe Bm\M, W S^«(5)o| ?jcHS3f sgfi- fijJf- ?*s# 5>n jycFfe 5Jo| srssifclcl. 



SE, 04|« &g §^ &9S(5)S| xH^fe &s}8 ^£ 0|*s| zj- §§o||AHo| ^jji S g g E Tmax(350°C § 
£)1 i^tf ft S| S0| g£ Tg 5] §§ ££ Tmf 2fe 5§ ti«l«|-fe 3J0| b>95|«H}. EW, ?^2£ Sfc*ffl, 

tf|{d(4)* #§F§(5)S| iB<H| a«TA|7|7| flff ^s|E| «of, £S M£0|-(3HmaS*)(6)S| gtf a|*£ 
* 3S<HWfi| 4|n £& ££ TmaxSI- «W»(5)S| ^HSSj ftB| So| Tg 5! S§ g£ Tm4S| AFo|<H| ^ 
Stt ^^Nl7| fcfe 5! o| uwai*^. 



^ 57H(H| cmoi, a fiSS £ 22- £ 241 ^@&CK £ 22S| (a) , (b) , 5! £ 23S| (a), (b), (c)fe 5 

#s| aHs. a, b, c, d, es| §s| se^(^S&«*)a|- ^ 7|*| ^^(tma) U^y ziEHiOl^. 



E. 22S| (a) ofl UEfy xH£ a£ §g Tm- a7^ n SA ^§ 2jn g£ Tmax(350°C S£) 0|^« 

XHSOlch ^. £ 22S| (a) (H| L|^yj xHSfe =SAl|^g SJal £S ££ Tmax7^ ftS| SO| g£ Tg- aS* §§ ^ 
£ Tm- a#S| AFO|0|| XHSO|cK £ 22S| (b)Ofl £A|SFfe XHS Bfe S£ Tm- b7| SSAII^S 4JJ1 £& & 
£ TmaxMt:h£ ^£ <&7[±# AH£0|c|. ^HS a S! Bb ^7|4:^ XHSS, S§ S£fe zfzt Tm- as Tmax, Tm- b& 
It; Tmax 0|ch dJ-Bj-AH, £ 22S| (b)<H| L^y), «|# «7^« AHS Bfe Tm- bs Tmax 0|7| oHgcHI, SSAflA.§ 
oil 4?:|S| eF9o| g#cu fife g^|7F S,'7| mgtHI ^SFSS AHs^AHfe Ah§^ ^ ffich nBjLf, £ 22S| ( 
a) oil Lf^y ^7^-y AHS A oflA-fe g£ Tm- a> Tmax 0|SS iSAll^cHI n|&0| i-^§|x| SibciK 
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« I 

XHS£| jigxw 3 ffllgofl gam of ^Ete £J3SHx|7| 41^14, ftBl S0| £E Tg ¥ 

5°£¥E| Hg«f(H|AH &Efe XWtf ch H*BW, £ ^A|Ofl<H|AHfe E 22°l (a) oil £A|& U}2|- tfo| ftB| a 

0| £E Tg2|- gg 2E Tmf HEW Z.£.M\± £E£ &E X-|Sf°l gxfl# *HSi*U flcK 

oiofl cm<n g gs^ ah Ahgshb g?, sie^as. 3sf« *H£b ^ ganw aflgoii, g§F 
#g ssaii^ ffs«(«fii oi sjssw &e 2¥7i- aw. *ia*i tf sism a© a, #si soi se 

Tg o|*HHWfc *tftt.»£7|- 2!<H #E| So| SE TgS £#5HE af &ES| xfflft ^Wltf 4>E 

^, §^ &^S(5)°£AH ffl7^g *H£°I 3¥, U^oj £tf°£AHb ttg£0| 82te(3SW MS) U^fi n^AI 
?|7|| scK ziEU, gxl|o|| $8H«t<H AhS^7| Qieofl, ¥8W«}fe 3¥cHfe 2§o £ ggfh H£7|- fiJCK «7|- 
±ti *H£o| o|D| jltfXFS^ iEjoH &7| n«S(HI, ggcHIb gtf :a£o| M2.W. 

0| ^7|-±^ AHfioj ^S^^ao^b Ul±m E£# *, Ul^LHSj gXfl# 7FH£<H| o|g(| fl^A|7|7HLf, 5E^ ggA|£l 



o|2^ S-oi Sj7^g AHSSI 3^, i£x^ s AhgsF7| miecHI 2Eb ^SsHa|7| m. cm, ftB| S0| £E ¥ 

i? <H| AH :n£^o||AH°| x^fe &X\t\Q. £ £A|0fl<HMfc #B| S0| £E Tg SU £E Tmi ^£A||^ 
£££ SEJOH 871 ttl(go\\ as AH^sj S*llfc ttto. 117^ XHS.S| go)- S <H| o|o| SSf ygol H 

£X|-o| gqij ^£ §§otj§ A^7| DJietHI, Z| E3LE°I £g £X^S| ^SJ- ^g- y§§ HE}X| 7|0|^ 4= Hal, ^ 

*[ &Eb BhEA| a^xlEhS BW. n&jLf, M ^A|CH|(H|AHfe X| EigS) £fcgtf# 0^ 7^X|S §B|&o S Mj At* 
^a^7il *<Htto. ^7|^o| MiQT(8)t Afg«hte 3^(H|fe M±^( 8 )S SS(^JB) A|7fe gAfll A|- 

S«F<M ?j7^^ ^x|2j £Stfch oiBlfi gs|oi| s|sH, ^7^ ^x|# EiSFS, (1) a±at 

qtfW M40K8)# ?^8f2 *7| jIMAFo) L^0| §CH^0^ M±SK8)2| M0| (2) ^7^ € 

x[7[ MiBf(8)Sj gxhoj l^o^ go^7^ (3) 7^1 gs* 3fS(H|AH ^x4|7^ xp-\£\&, SS£|oi ^5:^01 
C*. Bte 7|?CH| o|§H, gJ*t^t STM^ ^7h sac*. SEff, tt7^« ^oi| o|ehS SCAI7I7HI4, c\B °A S 

Sl-S S7h^7HU ^o^ M5.9f(8) SI i^4Sl tfg^S *TMtr ^7h ?M. 



E 232) (a), (b), (c)Ofl L^y xHS c, D, Efe zf^ « xHS0|7| ffllgcHI, §§S Tmi 5^x| aTfec*. E 

23£| (a) (H| <^ gsFg XUS Cfe S0| SE Tg- c7^ nS/dl^g 5jH E& ^E TmaxSf §§ Ol^ffi 2£ 

AD£0|CK E 23 s| (b) oil Lf^y XHS D2f, E 23£| (c)0|| UEfy ^ Alls zfzi-, iSAHI^g iln Eif ^ 

E TmaxMCl-E ^B| S0| &E Tg- d, Tg- eM #t AflS0|^. EE, 0i7\M ggO|Efe ± 20°C SE 

o|cK 



E 23SJ (a)- (c)0fl LFEftH, XHS O Eb ^ SS|-^ A||SSAH E^ =SA||^ g(H|AHS| tf«|8|-x| 8t*lEh Tg7|^ 

^Jl, SEff Tg 0I4TSI S9?, h 74|^(a 2) 7h S XJ|S Efe X«Z& gS°| E§(H|AH£J ^o| 7Hxi b|5|7| lOlSOfl, =£A||^ 
gCHlAHSj Jflxl SSOIU ?HgUo| SOflAlfe ^g^|0|X| SJCh CN|# SB, ^HHE|go( g £ [tn = (^| ^gf ^ 7 |2|. 
&7NAi S#<H| xF7h ^7|, ^Ai ^QtS| AjnW ^ajj^7| 'H^XlHS & ^§(H|SJ U^5J§fX| ^^CK 



0|2|- S-Ol §^ &^§(5)0fl A|-ggffe XHSSAHfe ^§ 5#CH| [fl-BW "i|7^^ ^X|0|2j ?3 ggg ^X|0|£| y<H| A|- 

?icK aBHi4, E 9 Soil EA|# «ST¥(34)» S^^b 5# jie^e, S^7|77fx|2j d)|^lIS2| x^o| an 

eoii, «y7^^ ^xis Ai-g^b 501 unrsi§n*. ^, «a7^ ^xib a ^ %&o\ u±m esb- +, u^uisj § 
□n# 7^^b goq ojsh $m/<m s^Ai^ib zlsh^ ?> h a# *h«*u ^71 tmeoii ssf ^schiah 2J±h s^s s^r. 

«»¥(34)fc ^xlSch. 3£H, o| gxflS tt7^^ ^x|l AtSttff 3¥, S§h 2fS<H|AH a fltffiol M0|£Si fl^joi 

SCffe SoflAH SJtf*|OSfc A^g£|X| attSJcF. HBHU, e ^A|0«Oi|AH^ g 7|#0| ^g£Jb ^Exfl #*|7h ^0| 
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» 



» 



7H^e> ^e«o<|AH *j7teg ^x|§ E£, 3§*A|7|b 5JO|7| aHgOfl, CUf o| ga|g sffSU ?Jb A|- 
Sfjcu §HHSF£ #g°£¥iH gxW MO|=SAHb £aM*I gtoh SBH^ g*l|b &^t|x| atbcK 

Df^l^fiS, S|7|±& ^X|b ZL gQNtftiOl (1) ggA|& ^A|fi , «ZMb §g^°l 2 £#7| &!A|Eh, Sfctf 

O|#0fl 2j8H gX«g «7teg ^X|# A|g^b 50| H*»5|«H}b B9J*H}. SE, *X|2| gg^£, U|>,7| 0|D| H 

gxWIjI &!7| aH^cHI, ggcHIb j1S0| fflfi*te, ~> aH£ofl tfS#3fs| *M, € Ul¥ c*te g 



«S¥(34)» ^£^b PIsHAHb Ss& TgU Tm£| #fl|(H|b 2|£^x| BfecK 

nadl, <y7(-^ ^x|S A|g^b 3^. gs|- ScHI o|D| SSI- tt§o| gsth n£x|oj §o»j gg°ijg A|-g§|7| m 

SOfl, II Ei^Sl IS MAI-2I-OJ §W 2^ ttSS "Ll}X| 7|p|t 4 s ftjol, H EiE^ °| &Eb tf£A| #*Hc| 

tffi 8W. ttFBW, 4|A|oflo{| &!<HaH ^7|££| MS.et(8)§ A|gf|b S^ollb M£st(8)§ ^@A|^^ aib gXfl, 
ofl» §E §*HE n|e|D|E|(SPx|)7h 8~ 20(ca1/cm 3 ) 1/2 £i 50| HWSWcK fic|- ?*H^°Sb *ME x|£H(flggt 

0|-D|J= SHStt Eb 5~ 8 SSeHBM 2b gAl|7|- HHTS|«H^. <H|S N- D||5|S|fi5|&0|L|- ¥ilsaie 

(butyrolactone)0| HW5|*|cK x|&<M o|o|c 4.33 £b 5- 8£!§EI|g£ o|l|i4, c|D||lj o|-d|jei4 tHIH o|-Al| 

M 0[D\Sl\ ClDlllJ ^A|B|E £Ch 0|§§ A|gSfO=| 7^g ^X|2| Lj^fl SgtfCh 0 S|7|4^ ^X|# £ 
(1) M2.SJ- ^ofl g^|7F nttW M5.B|-(8)# ¥£«KjI ?Jb #7| JlgA|oj ^qo| SOItfaSMl M5.e|-(8) 
fil JEGOI S£#aL (2) <^7^^ ^7^|-7h M5.S|-(8)S| &X\2\ LR<H| gO-|7| (3) 7|<a 3S| §A^7h Afl7H£|e, 

SSSJOi 2,'b M^^O| ^S@CK Bhb 7RCHI 9\m, «fMlT ^7| fcJCh 

^^eo| £|b a^af(8)o|| ^>yth ^5J^< oflfi stf, ^e- 7HSHA-II ^7hf|7HL|, atffii 
oil fi^^ *cj. 

SE&, ^7|^^ ^CH| ¥^1- SSA|?|7Hl4, ^ SSF^ ^ci ^7|*|7-|L| §|0^, a^^(8)2| 

S| yg^g SfM& 4-SE ?Jch 

ntJdl. g^ &S|gg AHSSAH2J fi AHS 51 9S|£ XHS(H| ? A 'O^A^, S5h ^Eb 100°C0flAH 250°C77|X|o| 

5# A|-gf|b iJOl UHJ-5|ma. SSI ^£7| 0|MC| 3?, tt£*0 Al|SA|o| §^ U|Ol|AHo| £FE|7| (H^jl, SSh 

S£7h 0|5!fic|. fc0W?fl siffl A|o| ^^^(H| ojgH flioN g^o| 5CH«F7HU, ^^21 ^^o| ^jSh 

9 71- &!7| msolcK 

ae. ssh &si§ gs si g^ g-sh§(5)e m-st- a 01 ^ei. ss, <his g°i <H&mx|o| 

?*||S|oSb g^ &S|§g AHSSAH2I ffl7^« AUS 9J SS|^ AHS(H| floM, U|^^o £ Ai, ^£| ?jO| g£(T 
9)71- 150°C 0|^ 400°C OleheJ 20| H^5|«fjl, Mc| U|^5|S|-7||b Tg7|- 180°C 0|tf, 7|^ H|t5J^7||b Tg7| 20 

o°c oi^oick 

400°CS ^4^7|| SIS 7I0I9 S£S| A^H^goJ 5, Si ^gSjoj ^H^. 7 (. ftj 7 | aj)g(H| 40 0°C 0|tf^ ^^CK SEtK 1 
50°C O|^os *!• 0|^1 E 25, SJ E 26<H| £A|^C|. 

£ 25b ^^ElA|ofl n ^sf^aroi 5^o| ^^!^bx| o|yx|o|| p|^o4 321-SAi g^ &4§(5)£| *g*|(4d 
S&^l^, *B| Sol SE)ol| cH«KH nBH^S iA|^$3c|. ziEHn S ^^£ fl- 4 s ?Jb ^21 ^o| so| g£7| ^ 

0156 E 26«H| EA|S U|2F ^o| ^e-|^A|o|| &!<MAH ^n-|Ei °Ja|7| ^x|g(g^ &S|g ; 5) <Hi ,a ^g (H|l|a|7| 
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GSMH, ^e|9WI B«!3«t7| 4H£ 4*x|iJ 4*. ^Sfb u|#o| ?HAH, #<H| £££fe ^jHbWS ? 

tola tfgtfch ^xlfe ft S| So| ££7|- yn, 4d«3M|*7> *jch 

CO-BI-AH, £ 25S¥^ tf * Sfe ti[9i 0| ^tt|E] A|2| U ||<id *?£ «M*feGl flaWfe 150°C Oltf 2| 5)2S 

¥£j STgsi ao| 0 ^o|x|7| [fljgcHI U^5|«HN. Iff. 180°C oltfolB cH¥tf o| g?go| SUl, 200°C 0|tf 0|B 7-|o| 2 
E 50| £j7| ml g oil eW HHf5|«H>. 



BhPIS, SS/flAs #cH|AHsi ygolSFb #ScH|AH fll7teg AHfife ggoli, <y XHS.EI- IT x|Bh£, S 

^Soj|oj sjgofl xflffol <ycK ?*U«los *j#fFS, £ 24(HI JjoUH, sfl£ R, S3. L^y y|-ffi|- ffo| US(tfS:20X: 
SES. *hch)(H|AH =S/dl^gS| 213. £E TmaflWSl d»Sl T^xHSSfff) Z (a (T)x AT)7|- 10% S£ o|f^ 
50| bUT^lsfcK ^ ##3(5)Sl £gofl *|0-|5. 500p m Uo|£| CuU Ni §2S sMSNfe dH<d(4) 

o| «g£W ai7| aHSofl, ^ &§FS°1 10% S£°l ofl a dH^(4) o| 4 s ftM £|<H Tiieoj H^g. 

^x|o| e^ 0 | t««f7| cmeoicK fc7teg na.o\3L, je* o|EH*f emsfe xHSir ^Sff 4dS!?> h 7l|^ t 

g §3 Sfrtech ?*H*1S£ <N|A|#E, SS&t^ 200 ppm/°c o|*e! 5o| dUfsjSU, 2 

0| Tg7|- 150°C Ol^ej 5JO| Uhll-SlttCh 



£E, £ 24CHI UEFtf XH£ p, Cte ^SCHIAH =SAI|AgS| £|H SS. TmaxWx|o| £JS°I ir*l*l(gSHJ) I (a (T)* A 

T)7h 10% Oltfos. £|7| DJISOfl, UhS-Slff MS.7\ 0[UC[. 

tfcHS, «1 *H£o| ne^KM (XW M£.et(6)°l xHfio| a|^# sib PliJcHl g 



^, §^ €hSh§§ AHSSAisi <g37^^ ADS si H gs}g AHS^l gJoUi. §S §<H|AHoJ chsm S£ ^5|(H| 2((HA|S| 

S«irS ^AMfe ^<H|Ai, Tg O|^oj ^^^| AH oj ^|^( a 1)fe HHT5|«H^. ^ISteSfc 3 ppm 

<hi 7W§^^ #ck w^sfss Aisb n$7i s ^^7^ stxia-, e aiai<*<hw h^sia- §^ &§fs 

(5) AHS2J Tfl^fil S^lfc 3 ppm- 300 ppm°| 50| H^5|8K1. UHTSJ^Tflfe 3 ppm- 200 p 

pm°| ttflOljl, 7^ b^5|ff- *d«S- ^l^fe 3 ppm- 150 ppm°| ^^0|ch. 



fffi, AUSSAHoj ^7h±^ aH£ ?y <y gsf^ aHsoII 2,'o^aH, ^ £«H 8£(Td)fe «f 350°C ol^eJ 2 

0| d^Sj^CF. ft SI SO| BE. JgL\ y g£ Td7> o|^^°l 2Jt§ aiSffl, =SA||>i §(H|AHo| <y og 

S §S ^niEiLf ^nHEi ailSSScHlAi S, «jS0M ^cH7^ ?j^^o| £|cK Ul^g^oj ehQ(H|Ai & 

30% »tf ^g^OlU 10% L|-M§ ^S«|0|S| 24 A|^ 0|#£j ^J X |£ SS| tt!SO| 

2tt 50| HHI-5I8H*. U|§Afl^o S AHfe S5«£ lI^S^□|E^(SPx|)7^ 8- 20(ca1/cm 3 ) 1/2 S 50| Uht 

^ISI-CK §M &§fS(5)go| bH|o|>- ^x|oi| gg7H2J7|-oj ^gg. ^^^o^ o|^oHx|fe AHS£j S^cHIb a cH¥ 

SOI ^7| §SH£ l*an|E|o| ^(Hl &OH7I- £!b 50| UHT5j«H^. MCJ ?xflS|o S o^g f nhEhDN(SPxl) 
7h 8 D\°y 20# ^b £MO| 50 §|T%S S^SfOi &ft£jOi jy?C| Ste 50| dHf5|«JCf. 

0|go| L|)Sfg^0|L|- LH§A||^0| gg^Sfe ^§ 7fe& AIIS =£A||^ ffS£|fe S^7h A||^7F A^S| ^ 

QcHlAH dHJ5j«FA| g^E &!cK fj^^osb o|^o| eh^^fe AHS b|S3|- =^A||A ^ft£# S^^o 

S ^£Hff fjoll se* &Sfg(5)S°J ahsm as^e sa. 

ol^oflAH ^Sff S-ShSS AHSSAHSj <2A7l±$ aHS 3! ^ *H£oj ^^54 i^o S AHfe tt||0|^MS #B| 

OlDlEOMEh 0I5CHI ff^X| SUl ttj^O^lE 0 |D|c 4A|, Ofl^Efls 0|D|E. ^^1, OflEjE 0 |D|£ ^X|, #S| Ofl^Efls 
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#7| m& g, 0|0|£ £fc *X\, Oflt #E| 0|D| = , 0\Q\ = 0|D|E, Oj|^El| = 0|D|£, (HjEfla 0|D| 

= goflAHft 0|D|= 2tM s|& ^n*h Qjejo^ <n 7|^|q m$ t (him :nftowo| # £ gofl flo-ig- a 
a4^AH, u«d# m £5 32^ S^^asl {d^SWI- tf<HScK o\m ^JHN §oj ^b|S £ 
3 aSat gggBS ^eil- « Sich asift o}a|| ^x|, #e| o^efle ^x|, omis o|o|=, ofl^Efls 0 |n| 

E, <H|efla 0|D|= § 0|D|E O|fi|oj g#o £ ¥ftO| Sift ^X|2] g^, °| 7\H 5£ft W «0-|3C|Lf 7|- 

§^0|l_| 7|*j go4|Al ^elfl- 3*7|- m. <H|» S3, SBl <H|^E)|s 0|0|E ^X|C»|A-1ft S5| 0|d|£ 

MChE 3$ ft£7|- #71 OllftOfl *|g^7| m ft £JA|o| £EflO|| fcKHAHft 0|« ^X| §CH|AH ±X\ 7^, <g 7|7fl 

^£ §g 5tr«f°S o|S ^x|g AJS&cK 



a&, s-sis xH£3.A-ift cni» (hi^ai, mife, #bi o|oi=, £Bift ssi ^xii g= 2 s# 01 

2 UKI-8HH 0| 5 oil zm flieJ*fi| 7H<dsf7| flfl- aj-^THI um«t<H Afgtffc 5J0| 7R=jS|Ch 



o|tf<HW ggtf um tfol ft WBoflAifc UHti(4) OW g«(1)# Sgtf7| Soil <£x|£ «g S^7| nH^cHI 
M0|E7|- 8U, £E AFO|# A|tjO||A|o| gsj #tfo| SHEjDj,, DH7|A| A|o|xcH| ^ftSiol *x| 

Alttft o|<2J- tfo| msrlxl A|o|xofl 2ft&!o| ^x| a|Bo| fcjSsWft SoUi ^tf Eh£J°| Jt#^ ft§ 

S. 7^«H3ch 0|&m ^tHlAi, ft gfgft ft BH?|x|(tfE*ll 13)2| A|o|x, ?x^o £fe 10mm zfg s^sfe 
£J A|o|x nfl?|x|o| ^isroi qg||AH5E. ftfll Sio| s|gsr ^7h 



cfgos S*I(13)S| c|ft ^|A|ofl«H| CHSKH ^S&cK £ 27ft S*I(13)S| *7| S^(1)S| «H^S 

23F7| fl& 7|ft( 115)<H| SXH& #E||# £A|fl- E 28ft £E& Bh£«« S*I(13)SF 0|ft txHsfe 7|»( 

11 5) S| L^S ^X|(118)S fflgff #eH# EAIfi- 7H5TH0|CK 

tf£*B 2*1(13)011 17|« S^(1)g 7|fi(115)^S| Pl§^ft 2^(120) tfofl fltf E||0|^M ^ft § 

# §SH IWM elSS^S gofl £|SH #7| £7|£ fi^(1)« ggA|7^ 7|S(115) 4 2*1(13) SI ?! 

fft*. fih£*fl S*l(13)# &XH^ft 7|ft(115)ft 4:X| tr^Sol OlfflOfl ^5 &n 7|7|0fl A|gE|ft 7|fi(H| ir 

xn^7i flti- s^(H6) 5! ifiofl tI^^^A^ §7is a^(i2i># ?ui«w. 

t*E«l »*l(13)# 2t» SX| 7|7|0i| A|#E|ft 7|ft(H| ITXHIT Oil, 7|ft(115) 20fl ^*|& §7|^ Sq(121)# 7^ 
CH^ §#A|7|7| ^8HAH, y£*ll 2*I(13)2F 7|ft(115) MOM 4"t|(118)£ SW. 



tfE*0 2*1(1 3) fif 7|Ef(115) A^H #5j5fft ^X|(1 18) ft ft£*fl ggfog A^Ejft ^ 0||^A| ^ 

x|, allfe ^x|, #el o|d|= 4»x|, -ysift ^x| §o| A|g 7[^jl, gft ^x|o| <y^2 ft^gg SS^7| ?|SH 
AH ^B|?|, »faw, ssi- gsi ¥7| xHSS ol^o^lft mm ^ft o| S# o|2 dHtrsm SEft Hfioll 

lH-BhAi 4|E|ftO|L|- ^X| go| SftOlLh x|E|U|0|M §£S 0|^OHA|ft ?H#Uai|, Sf^Xfl, tfB 

¥0^|7| fltf ft^Xl|L| y?1iX-|| ^X|go| g§| ^5!A|7|7| fl» S§I^£!X-|| §g HH*mft 50| 7|^S| 



ft SA|Ol|OflAHft 2*l(13)2fi| S7|§ S^(1)S| I|*|2f SX| 7|7N Ahg£|Jl ?Jft 7|ft°| S^Sj H|*l 

7^ Cfft S^E| ^CHBh£, ^SSJ 7|&(115)# 7Hxmo£M| ^EdXl- 7|7|0fl S^Sffe ^J0| 7fe«iac|-. 

a, tf£E«i 2*1(13)71 sift 7ift-cHi2j owms. m m\ 7\yw\ Aistjft ms. 7|&<hi ^2^ft ^ 
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^ tfWch 

(57) S?fi| Sfl 
1 . 

&*I<H| WOHAH, 

SIS £^0| HHE£l<H MAe|"0| EWf! SlStfl T^tt* WE* £^2K 
&7| Bh£*l ±7jo| S|S£°J M£B|- #ofl #7| £|S SH# EftA|9*j 3ShS fl7teg ^X|S 0|^O^=|, <>? 

*l¥oll SAF# fta}**, 

#7| S|S Zf2|o|| £j^£|CH n SIS 2^oS¥EH #7\ W &^S2j §«H #^§o| i^oj g 

SFfe 7H^x| 27|*|°S ej3£l<M dHx|£J^ ^°| HH-fcjos o|^<Hx|fe- dHd§4, 

#7| §*| &<&o\\M°i **^S| HHd°l zm°l 4,§oj 7H^S ic§A|^ #7| dH4d§o| n|*ftf MS. 

&7| *<£S| UH-fcHoJ Zf2J-o| £§o| 7H^o|| afl-SKM g^tf fi|^ EW 

i s.nw ^s°s #s.n 3*1. 

#7| §^ #§F§°| §af <*'x|¥oi| ej^sfe ¥^¥<H| SS" a fl£| 7| uHtioq si- 

te 2^ *3°s sifc s-xi. 



3. 

«h»3Ete«l2»ofl8!<H/H. 

#7i §^ #§i§°i gsFB- ^x|s| g£ Tm0 | #71 HHd§ §u m£oi-» i^tr coi°j sin § 

£E Tmax 0|#o S ^igg ^§ ^gog. sfe 3*1. 
4. 

ah#5Ete*l2#oflfl<HAH, 

g'M #§1§°I 3§1£!" ^7^ «£x|fi| Tm0 | 350°C 0|#og THg ^§o S &*|. 

5. 

#7| &Sfg°| SSI-fi- H7hfc£< ^X|£J ftB| S0| gf£ Tg7h 150°C~ 400°C°J S?|S 2# ^S°S Sfb 



• t • » • — — - — - » — - * 

4 * 

6. 

#7| §^ #2f§°J 2*7^ ti991l^7|- 200ppm/°C 0|«fS 21 ^§£S sffe &*|. 

7. 

#7| €W«2| ^V\\7[ «T 35 M m- 2f I50p m£! 21 ^S°£ ffe #*|. 
8. 

4M 1^ m$9\ <&7\±£ *rX\S.M 3<HE #5|0|D|c, *B|0hD| = , §B| 0^|£. 0|D| = , <H|^A|, Bflilr, £| 

BIS gfil o]± sws ^FfeliloH aife 5)§ **S°S sfe S-xl. 
9. 

#7| eh£*« ±*HH| M^e^oSAH ^7|em n fjofl s?¥*lss ^7|ato £ o|^(H*|£ 5i ^S°5 

s?sr io. 

7311 «■ 5Efe *fl2»0fl 

#7| HHt!§<H| °|cHAi 51<HS. £J£ WUdofl OiSHAife #7| ^xi?* #q «&¥Mc|- HH^l 

1 1 . 

*l1#£fea|2tM?MM, 

XI. 

12. 

eh£*l| #*|<H| a! (HAH, 

#7| eh£*|| £X}oj 2|S@°] MS.^ tfOfl #7| £|S S^S i#A|^ #5| £0| Tg7> 150°O 400^°] 

S4H£! 4**IS o|*<H*J <5«x|¥<H| S^tf 1^ #^§4, 

#7| SIS £R£I zfZKHI Q^£|o-| n S|S ER°S¥EH #7| &#S°J SW^S #5«AH §^ &2FSSI i^Sl 
fjsffe 7H^77>X| S7|^|os ESJEKH HH*l£Jb ^^S^ HHd°S o|^<Hx|fc HHdS^, 



- ?s - 



* 



#7| £e<H|AHo| m^oJ uH^dSj ^^o| 4.§oJ 7H£g ic*A|*| #7| ufltissi £S§ aWfl- MS. 

oral-. 

Jnftfi- *|^2| UH^oj 2J-Z|oj ^go) 7H^<H| £ = # gtf*M 9^ 

13. 

*l12gofl 8!<HH 

#7| £44 {*t*©S| ¥fl|7|- 2f 35p m~dir 150p m£J 51 ^§£3. Sfe VSlM #*|. 
14. 

#*l 4I# ?5*Ho| PIsflAH, 

an 3 uw aii3§ gsi ohj= e- vol 7wa eh£*o #*i# #71 &s.m 5r*iofl bkh/hsi si* ews sis 7* 

(HI SRofl m%2.^>M, #7| SIS 7|£ofl USWcH 51 ^3°S Sfe Bh£*| #x| 4J# 

15. 

#*isi ai5 9 eioi bow. 

^°| SIS 5j^o| bH<H3 SISSS ^°| £*W bH^S ffloinjff AflS^fe ^N|o|nH xflzs. 

n ?|o|iH xl|£ §SoflAH *)|££j 9flo|s1 #eh^|aHo| zj- ±x[g\ s|sg#ofl Mi^S MS^ «g §S 

a MSBf <g£ 3«<HW 9|0|nj #E||oiM°l MS^ #o«, #7| S|S £j^0| JtSJElE*. <&7[±& e|o|a 
II Dtea. AFS«F<H 9S^I¥<H| £A^ £b &S|-S§ eiiH^Jl, a £J±HS 3§W?=I #7| 

fiSsj- #ofl S^SFfe g£ 

1 

#7| fl|0|tt| #E|)0i|AH°| SIS £R°J ZfZHHI Q<af£|<H =L S|S £R°S¥EH #7| #^ SSOflAH 

§^ &SF«fi| <5!!x|¥» g«H §^ i^oj 7H^x| t!7|^o^ ^tjekh bHx|£|b ^°| bHtl^S o| 
a BH^S ^£ SSoflAH stow #E||(H|Aioj bHd§al l^i #7| §^ SSF§°] iffl(H|AHo| ^4=21 nH*d A 7 A 
#7| fl|0N #E||(H|AH itSff bHdsi zt^sj ihS°l 7H^<H| a=| gg-5|o=| ^-ath S|¥ 3^ S-a §S 

$11 om #e«<hiah ^jsfb &?is s&sfoi #xie §s 

* 

s a&sfe 5a ^SSS ttt #x|o| XflS 

16. 

a|159ofl jy<HH 
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